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PRACTICE of Chymistry. 



PART 1. SECTION III. 

Of Operations on the Semi-Metals. 



CHAP. I. 

Of Antimony* 



PROCESS!. 

To feparate Antiinony from its Ore by Fujion. 

HAVING drilled fome fmall holes, of about 
two lines diameter, in the bottom of a cruci- 
ble, put into it your Antimonial ore broken 
into little bits, about the fize of a hazel 
nut \ lute on its cover ; fet. the crucible thus pre- 
pared in the mouth of wodie'r crucible, and clofe 
the joints with lute. 

At the diftance of half a foot from this compound 
veflel place bricks all round, fb as to form a fur- 
nace -, the fides of v/hich muft rife as high as the 
brim of the uppermoft crucible. 

Let the bottom of this furnace be filled with afhes, 

up to the top of the lower crucible, and the reft of 

Vol. II. B the 
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the furnace with lighted coals. Blow the fire, if it 
be neceflary, with bellows, till the upper crucible be- 
come red. Keep it up in this degree for about a 
quarter of an hour. '1 hen take your veffels out of 
the furnace, and you will find the Antimony col- 
lefted in the bott6m of the lower crucible, having 
run through the holes of the upper one. 

O BSERFJriONS. 

Th£ ore of Antimony is one of the nwft fufible.: 
it always contains a great deal of Sulphur-, and can- 
not fuftain a fire of any force without being diflipat- 
ed into vapours. It requires no additament to flux 
if, for it is not neceflfary, on this occafion> that-thc 
earthy and ftony matters mixed therewith be br(M3ght 
to fufion. It js fufficient that the Antimonial part 
be melted ; which, as foon as it becomes fluid, b 
carried by its weight to the lower part of the cruci- 
ble. Thus it is feparatcd from all heterogeneous 
matters j which are left in the upper crucible, while 
it pafles through the holes in its bottom, and forms 
a mafs in the lower. 

1 he precaution of clofing all the openings of both 
crucibles is neceflary, on account of the volatility of 
this mineral : and that the Antimony, when once 
melted* may not continue expofed to a great heat, 
it is made to run down into a veflH lurrounded with 
afties only, and by that means very little aflfedted 
with heat •, afties being one of thofe folid mediums 
that tranfmit Icafl: of it. 
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PROCESS IL 

Tie common Rigulus of Antimony. 

REDUCE crude Antimony to powder. Mix 
it with three fourths of its weight of white 
Tartar, and half its weight of refined Salt-petre, 
both pulverized. Into a' large crucible n^ade red 

h 
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hot in the fire, throw a ipoon-full of your mixture, 
and cover it. There will be a very coiifiderable de- 
tonation. When it is over, throw in a fccond fpoon- 
full of your mixture, and cover the crucible as be- 
fore : this will produce a fccond detonation. Go ort 
thus, till you have thrown in all your mixture. 

Wjienthe whole has thus fulminated, increafe 
the fire fo as to bring the matter into fufion ; thaC 
being done, take the crucible out of the furnace, 
and iiomediacely pour its contetits into an iron cone 
heated and greafed with tallow. Strike the floor 
and the cone fome gentle blows with a hammer, to 
make the Regulus precipitate -, and when the mat- 
ter is fixed and cold, invert tiie cone and turn 
it out. You will fee it confirt of two diftindt 
iubftances ; the uppermoft of which is a laline 
fcoria, and the undeimolt the reguline part. Strike 
this mafs a blow with a hammer, in the place 
where thefe fubftances join, and you will by this 
means ftpaj-ate the fcoria from the Regulus i the 
latter of which will have the form of a metallic cone, 
on whofe bafe you will obferve the fignature of a 
bright ftar. 

OBS ERVATION S. 
Amtimonv, though feparated by a former fiTfiori 
from the earthy and ll^ony parts of its ore, muft ne- 
verthelefs be ftill confidered as an ore, on account of 
the great quantity of Sulphur it contains, which mi- 
neralizes the metalline part or Regulus. Therefore 
if you defire to have this Regulus pure, you mufl: 
feparate it from the Sulphur that is combined with 
it. This may be done tveral ways. The method 
above propofed is one ot the readied and cafieft, 
though not altogether free from inconvenienciea, as 
wc Iball lliew. 

The Salt-petre in the mixture detonates by 
means of the Sulphur of the Antimony, which it 
confumes, and from which it fepaiutes thp regu- 
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• rtguline part : txit left it ftiould alfo confume fome 
of the phlogifton which gives the regulus its metal- 
line form, Tartar is added; becaufe it contains a 
great deal of inflammable matter, and fo is capable 
of fiirniftiing enough for the detonation of the Ni- 
tre, or rather for reftoring to the metallic earth of 
the Antimony the phlogifton that may be confum- 
cd by the Nitre. 

If we confider what pafles in this operation we 
(hall foon beconvinced that a great deal muft be loft 
in it, and that we do not thereby obtain near all the 
Regulus that the Antimony is capable of yielding: 
for I. the Regulus of Antimony being a volatile 
' liibftance, much of it muft be diffipated during the 
detonation ; and fo much the more as the detonation 
' is feveral times repeated, and continued for a confi- 
• derable fpace. The flowers that may be collefted 
by prefenting cold bodies to the fmoke that rifes in 
' the operation, and which may be reduced to a Re- 
gulus by the addition of i phlogifton, fofficiently 
. prove what is here advanced. 
- ^ . AH the Sulphur of the Antimony is not confum- 
ed by the Nitre on this occafion •, and moreover, the 
Acid of that part thereof which is burnt, uniting with 
< fome of the Alkali produced by the deflagration of 
-the Nitre and Tartar, forms a Vitriolated Tartar, 
'which meeting with a fufficient quantity of phlogif- 
-ton in the mixture produces new Sulphur. Now 
'this Sulphur, whether not confumed, or re-pro- 
;duced, in the operation, combining with the Al- 
kali forms a Liver of Sulphur; and that diflblves 
part of the Regulus, which by this means remains 
confounded with the fcoria. The proof of this is, 
liiat, if the fcoria be mixed with filings of iron, and 
fufed a fecond time, you will find at the bottom of 
the crucible a button of Regulus which it contain- 
ed, and which is feparated therefrom by the inter- 
pofition of the Iron. We ftiall fay more on this fub- 
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jefit in the procefs for making the Martial Reguius, 

which immediately follows this. If, inrtead of 
melting the fcoria with iron filings, we pulverize 
it, boil it in water, and then pour an acid into that 
water; the liquor will inftantty grow turbid, and a 
Sulphureous Precipitate will fall, commonly called 
the Golden Sulphur ef Antimony, which is notliing 
elfe but common Sulphur ftiU combined with fomc 
particles of the Reguius : a new proof of what wc 
advanced concerning the produiSion of Liver of Sul- 
phur in this operation. 

As Reguius of Antimony is of no great value, 
the lofs fuftained in this procefs is feldom regarded. 
However, we Ihall have occafion in the ieque! to 
point put a method of obtaining this Reguius with 
lefs difadvantage. 



PROCESS III. 

Reguius of Antimony precipitated hy Metals, 

PU T one part of fmall iron nails into a crucible, 
and fet ir amidft burning coals, in a melt- 
ing furnace. When the iron is thoroughly red-hot, 
and begins to grow white, add thereto little by ht- 
tle, and at leveral times, two parts of crude Anti- 
mony in powder. The Antimony will immediately 
flow and unite with the Iron. W hen the Antimony 
is entirely melted, add thereto, at feveral times, the 
fourth of its weight of pulverized Nitre : a detona- 
tion will enl'ue, and the whole mixture will be in 
fufion. 

After you have kept the matter in this condition 
for fome minutes, pour it into an iron cone, firft 
heated and tallowed. Strike the fides of the cone 
with a hammer, that the Reguius may fall to the 
bottom 1 and, when all is cold, ieparate it from the 
fcoria by a blow with a hammer. Melt this fiijt 
B 3 Regv- 
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Regu]us again in another crucible, adding a fourth 
part of its weight of crude Antimony. Keep the 
crucible clofe Ihut, and give no more heat than is 
r- • cfiary to melt the matter. When it is in pcrfeft 
fi. :' ddd to it at feveral times, as you did before, 
the fixth part of its weight of pulverized Nitre -, and, 
in hu'f a quarter of an houi after this, pour the 
whole into a cone as you did the firft time. 

Laftly, melt your Rcgulus over again a third or 
even a fourth time, always adding a little Nitre, 
which will detonate as before. If after all thefc 
fufions you pour the Regulus into an iron cone, 
you will find it very bcautifiil, and the ftar well 
formed : it will be covered with a lemi-tranfparent, 
kmon coloured fcoria. This fcoria is extremely 
acrid and cauftic. 

OBSERFJTIONS. 

Though Regulus of Antimony unites very rea- 
dily with Sulphur, and is always found combined 
therewith in the earth, we muft not thence con- 
dude that it hath a greater affinity than other 
fubftances with that mineral : on the contrary, all 
the metals, except Gold, have a greater affinity 
than this Semi-metal with Sulphur. Hence it 
.follows that all the metals, except Gold, are capa- 
ble of decompofing Antimony, and fcparating the 
fiilphureous part from the n>ctalline ; fo that, in- 
ftead of employing Iron, as in our procefs. Copper, 
Lead, Tin, or Silver, may be ufcd, and a Regulus 
obtained by means thereof. 

But as Iron is, of all the metallic fubftances, 
that which hath the greateft affinity with Sulphur, 
it is on this occafion preferred to the reft. A nd 
from hence two advantages arife : the firft is, 
that the operation is pertormed (boner and with 
greater eafe ; the fecond, that the Regulus is purer, 
and contains lefs of the precipitating metal. For it 

is 
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is a general rule, that, when one meraliic fubftance ia 
employed to precipitate another, the precipitated fub- 
ftance is always a little adulterated by the admixture 
of fomc particles of the precipitant. Now, the grea- 
ter affinity the precipitant hath with the matter united 
to that which is to bu precipitated, the lefs doth the 
precipitate retain of the precipitant. 

In this procefs the Iron melts very eaGly by means 
of the union it contraifts with the Sulphur; which, 
as we obierved before, hath the property of render- 
ing this metal ^^T fufible, though ol it!e!f the moft 
refractory of all. 

The Icoria found on the Regulus of the firft fu- 
fion is a combination of Iron with the fulphureous 
part of the Antimony. This fcoria is extremely 
hard, and not to be fcparated from the Regulus 
without fome trouble. The Nitre added, being aika- 
lizated and uniting therewith, renders it a little fofter, 
and gives it the property of relenting in the air. 
Any Alkaline Salt may be fubflituted for the Nitre. 

The Nitre that is alkalizated in the operation, or 
the Alkali that is added, procures moreover another 
advantage -, namely, that, by uniting with part 
of the Sulphur of the Antimony, it produces a 
Liver of Sulphur, which diflblves the Iron, retains 
it, and hinders that which is not ytt combined with 
pure Sulphur from uniting fo readily with the Regu- 
lus as it otherwife would do. 

Ladly, the addition of Nitre, or an Alkali, con- 
tributes greatly to promote the fufion, to render it 
more perfeft, and to procure a more complete preci- 
pitation of the Regukis. 

The fecond fufion which the Regulus is made to 
undergo is intended to purify it from any mixture 
of Iron. When the freih Antimony added on that 
occafion comes to melt with the Regulus, the Sul- 
phur contained in the Antimony joins with the fer- 
ruginous parts in the Regulus j and the Iron becom- 
ing lighter by this union is thrown up to the furface 
B4 oi 
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of the matter. There it forms a fort of fcoria, with 
v/hich a good deal of Antimony is mixed ; the Re- 
giilus not being wholly precipitated, becaufe there is 
riot Iron enough in the mixture for that purpofe. 
The Salt petre added here produces the fame efFe6t 
as in the f\v\\ fufion. 

But i\\ on one hand, the Regulus precipitated in 
the firft fufion be purified, by this addition of frefh 
Antimony, from mod of the Iron with which it was 
alloyed -, on the otlier hand this fame Regulus cannot 
be kept from re-uniting with fome fulphureous parts. 
In order therefore to fcparate it entirely from 
thefe, it muft be melted over again once or twice 
more, and a little Nitre added each time, to con- 
fume them by deflagration. But this cannot be done 
without confiiming alfo fome of the very phlo- 
gifton which gives the Regulus its metalline form : 
whence it comes to pafs that part .of the Regulus is 
converted to a calx, which by means of the alkali-* 
zated Nitre is turned into glafs ; and it is this glafs 
which mixing with the fcoria gives it the yellow co- 
lour obferved therein. This yellow colour may alfo 
be in part produced by fome ferruginous particles, of 
which a fmall quantity always remains combined 
with the Regulus, notwithftanding its former de- 
puration by Antimony. 

It is of no ufe to repeat the fufions of the Regulus 
oftener than is above propofed, or to add frefh Ni- 
tre with a view to confume the Sulphur it may ftill 
contain : for after the fccond fufion it contains none 
at all, and retains only the phlogifton neceflary to 
give it the metalline form. So that, by profecuting 
the matter further, you would only calcine and de- 
ftroy the Regulus to no manner of purpofe. 

From what hath been faid it is plain that, even by 
this procefs, we do not obtain all the Regulus which 
pur Antimony is capable of yielding •, feeing part of 
it is deftroyed by the fufions it muft neceflfarily un- 
dergo 
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dei^ with Nitre, in order to its purification. We 
fliall give a procefs for obtaining from Antimony ' 
the greateft quantity of Regulus it can poflihly be 
made to yield, after we have treated of its Calcina- 
tion, which is in fome fore the firfl: flep of that 
procefs. 



PROCESS IV. 
'The Cakination of Antimony, 

TAKE an unglazed earthen veflel, wider at toft 
than at bottom ; put into it two or three ) 
ounces of crude Antimony finely pulverized. Set J 
this veficl over a weak charcoal-fire, and increafe 1 
the heat till you fee the Antimony begin to fmokea \ 
little. Continue the fire in tiiis degree, and keep.] 
inceffandy ftirring the Antimony with the ftiank of a 1 
tobacco pipe all the while it is upon the fire. 

The powder of Antimony, which, before calct- 1 
nation, was of a brilliant colour inclining to blaclc, J 
will become dull, and look hke an earth. When it J 
comes to have this appearance raile your fire till the I 
veflel be red-hot, and keep it up in this degree tiU. I 
the matter ceafc entirely to fmoke. 

O B SERVA TIC N S. 

Antimony, as hath been already faid, is a loft; 

of ore confifling of a metalline or reguline part mJ-jJ 

neralizcd by Sulphur. 

The defign of this calcination is, by the aiftion of 
fire, to difiipate the fulphureous part, which is the 
moft volatile, in order to feparate it from the me- 
talline part. It is tvidently a real rorrefaftion -, but 
the operation is very difficult, and requires a good 
deal of attention: for Antimony very eafily melts, 
while at the fame time it is neccffary to our fuccels 
jhat it do not melt 1 becaufe when the matter is in 
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fuiion the Sulphur requires a much greater degree 
of heat to carry it off. Now, as Regulus of Anti- 
mony itfelf is very volatile, a good ocal of it would 
be dilTipated ialong with the Sulphur, if it were ex- 
poled to the degree of heat neceflary to carry ofF the 
Sulphur when the mafs is melted. 

Therefore if it happen that the Antimony begin 
to melt during the calcination, which is eafiiy per- 
ceived by its running into clots, it muft be taken off 
the fire, and the clotted parts be again pulverized \ 
after which the calcination is to be prc^ecuted with 
a lefs degree of heat. 

When the Antimony has loft all its brightnefs, and 
is become like an earthy matter, it is time to aug- 
ment the degree of heat, in order to complete the 
calcination ; becaufe the laft portions of the Sulphur 
are the moft difficult to raife. Moreover, the incon- 
veniencies juft mentioned are not now to be appre- 
hended : for, as the great fufibility of the regulinc 
part is owing to the Sulphur, what remains, after 
you have diffipated the greateft part of the Sulphur, 
is much lefs fufible ; and, as the redundant Sulohur 
<rf the Antimony cannot be driven off, without difli- 
pating at the fame time a good deal of the phlogif- 
ton neceflary to metallize its Regulus, the matter 
that remains comes much nearer to the nature of a 
calx, than to that of a metalline fubftance; and 
confequently partakes of the nature of all metallic 
calxes, which is to be very fixed. 

Antimony may alfo be calcined by mixing with 
that mineral an equal quantity of charcoal -duft. As 
charcoal is incapable of fufion, it prevents the Anti- 
mony from clotting, as well as from lofing fo much 
of its metallizing phlogifton as it otherwife would : 
and hence it comes to pafs that the calx of Anti- 
mony, prepared in this manner, comes nearer to the • 
nature of a Regulus, than that which is prej5ared 
without addition. 

If 
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U yoa happen to raife the fire too much, in this 
calcination with charcoal-duft, the calx will be partly 
reduced to a Regulus, by means ot* the phlogifton 
which the charcoal furnilhes ; and then thc_ Regu- ■ 
lus will be difTipated in vapours, efpeci'ally as 
this calx, which comes very near the nature of a 
Regulus, is not fo fixed as that prepared without 
addition. For this reafon it always continues to 
fmoke, even when it contains no iiiperfiuous Sul- 
phur : and therefore you muft not wait till it 
ceafe to fmoke before you put an end to your cal- 
cination ; for you will lolc a great deal of it in 
vapours. It is time to ftop when the vapours that 
rife from it, white it is moderately red, do not fmell 
of burning Sulphur. 



PROCESS V. 

Calx of Antimony reduced to a Rigahts. 

MI X the calx of Antimony, which you intend ^ 
toreduce, with an equal quantity of black foap. 
This mixture will mal'te a tiiia pafle. Put jt little 
by little into a crucible, previoully made red-hoc 
amidft live coals. Thus let the foap burn, till it 
ceafe to emit an oily fmoke. 1 hen cover the cru- 
cible i make the fire ftrong enough to melt tlie mat- 
ter, and you will hear it effcrvefce and boil. Where 
this noife is over let the crucible cool, and then 
break it ; you will find in it a beaucifiji fcoria, 
marked with circles of leveral colours ; and under 
that a button of Regulus> which is nut yet quite 
pure, and muft be purified in the following manner. 
Pound this Reguius, and mix it wiih half its 
weight of an antimonial calx as perfedlly defuipha.' 
rated as poflible. Put ii into a crucible, and cover 
it : melt the whole, fo that the furface of the melt- 
ed matter may be fmooth and uniform. Let the cru- 
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cibic cool, tnd then break it ; you will find in it a 
beautiful button of very pure Regulus, covered with 
aifcoria having the appearance of an opaque glafs, 
or a kind of greyifh enamel, moulded on the finely 
radiated furface of the Regulus. 

O BSERVAriONS. 

O F all the metalline calxes that of Antimony is 
moft eafily reduced. Any matter that contains the 
phlogifton, even charcoal-duft alone is fufiicient to 
procure it the form of a Regulus, without the ad- 
dition of any thing to facilitate its fufion ; becaufe 
this calx, which is not of itfelf altogether refractory, 
becomes ftill more fufible as it combines with the 
phlogifton, and approaches to the reguline ftatc. 

Though all inflammable matters are capable of 
procuring the reduftion of the calx of Antimony, 
yet there are fome v;ith v/hich the operation fucceeds 
better, and produces a greater quantity of Regulus, 
than it does with others. Fatty matters, joined with 
Alkalis, are thofe which anfwer bell in this redudi- 
on, as they do in moft others. The black flux, 
for inftance, is very proper for this purpofe : but 
Mr. Geoflfroy, who made many experiments on 
Antimony, found by repeated trials that black foap 
is ftill fitter for it, and. that a greater quantity of 
Regulus was obtained by its means, than by any 
other reducing flux whatever. The procefs here 
given is taken from one of the Memoirs on this 
fubjedt which he laid before the Academy of Scir 
cnces. 

Black foap is made of the lye of a fixed Alkali, 
fuch as pot-afli for inftaace, with quick-lime, in- 
corporated by boiling with oil of lint- feed, rape-feed, 
or hemp- feed, and fometimes alfo with animal fat. 
The oily matters, contained in this reducing flux, are 
firft burnt and charred to a coal in the crucible. As 
foon as they are brought to.this ftate, the crucible is 

covered. 
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covered, and the fire is encreafed, till the matters 
melt. At that inftant the reduftion begins to take 
place-, and the bubbling iioife obferved is an effect 
thereof. 

The Regiilus obt^ned by this firfl: fiifion is not 
yet very pure, being adulterated with the mixture 
of fome unmctallic earth that was contained in the 
Antimony, and with 3 portion of the calcarious 
earth of the foap, 

Mr. Geoffroy found that his Regulus was conta- 
minated with this fubftance, by putting it into wa- 
ter : for on that occafion he obferved a very briflc 
ebullition about the reguline buttons, which fome- 
times lafted above four and twenty hours -, and on 
examining them with a glafs, he difcovered fome lit' 
tic holes, imperceptible to the naked eye, througH 
which the water entered, to unite with the lime re- 
tained in the internal parts of the Regulus, which 
having been re-calcined in the operation required to 
be flaked. • 

This Regulus may be purified by fimple fufionj 
without any additament, becaufe the particles ot 
lime, being lighter than thofe of the Ri^uKis, will 
be thrown up to the furfacc\ on which they wilf 
fcrm a fort of fcoria. Bat Mr. GeofFroy took no- 
tice that, in this cale, the furface of the Regulus 
is never very neat ; that it is always fullied with a 
very adhcfive fcoria, and that no ftar is formed up- 
on it. Befides, the Regulus muft be kept a long" 
while In very thin fufion, that the hererogeneoua 
matters, which hinder the perfeft re-union of it« 
parts, may have time to rife to the furface by theic 
lightnefs. But the longer the Regulus is kept iri 
fufion, the more of it evaporates, becaufe of its 
volatility. He was therefore obliged to have re- 
courfe to other means. 

We have in the procefs defcribed the method 
which fucceeded beft with Mr. GeofFroy. It con- 

fiftl 
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fills in melting the Rcgulus over again, with the ad- 
dition of a little frcOi calx of Antimony thoroughly 
freed from its Sulphur. This calx being in its na- 
ture eafily vitrlfiable, and combining with the earthy 
parts that deprave the Kegiilus, and which cannot 
be vitrified without addition, fcorifies theic matters, 
and with them forms the opaque glafs, or kind of 
enamel which is found over the Rcgulus purified in 
this manner. 

The ftar on that part of the Regulus of Antimo- 
ny, which was contiguous to the fcoria, is 3 mark 
of its purity, and a proof that the operation wai 
well performed. This ftar is nothing but a parti- 
cular difpofition of the parts of the Antimony, 
which have the property of running naturally into 
fecets and needles. The perfed: fufion, both of the 
Regiilus and the ftoria that covers it, leaves the 
parts of the Regulus at liberty to range themfelves 
in this order. This difpofition appears not only 
on the upper furface of the Regulus, but, if you 
break the button, you find the fame in its internal 
parts. There are ibme round pyrites whofe infidcs 
have nearly the fame appearance, and feem tb con- 
Tifl: of rays ifliiing from a common center. 

The quantity of Rcgulus obtained by Mr. Geof- 
froy's proccfs is more than double of what is pro- 
cured in the common way, which yields but about 
four ounces in the pound ; whereas this gives frotn 
eight to ten ounces. 

When Antimony is calcined with charcoal-duft, 
what remains after the diHipation of all the Sul- 
phur is not, properly fpeaking, acalxof Antimony j 
but a lore of Regulus quite formed, and differing 
from the common Regulus only in that its parts arc 
difunited, and not cotlefted into a mafs. For if 
this pretended calx of Antimony be melted, it di- 
TL'&\y coalefces into a Regulus, without the addition 
of any inflammable matter fit to procure its reduc- 
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tion. Indeed lefs Reguliis is obtained by this means 
than when a rediiflive is added : but nevenhelela 
this experiment (till proves what I advanced i fee- 
ing ReguUis of Antimony cannot be melted without 
lofing more or Itfs thereof, either becaufe fome of it 
is diinpated in vapours, or becaufe part of it lofcs 
its phlogifton in the fufion, and Co is converted into 
a calx. 



PROCESS VI. 

jintimony calcined with Nitre. Liver ef Antimovy. 
Crocus Melallorum. 

PULVERIZE and mix perfeflly together 
equal parts of Nitre and Antimony : put the 
mixture into an iron mortar, and cover it with a 
tile, which however muft not (hut it quite clofc. 
"With a live coal fct fire to the matter in the mortar, 
and immediately withdraw it. The mixture will 
fiame, with great detonation ; which being over, 
and the mortar cooled, invert it, and Itrike its bot- 
tom to make all the matter fall out. Then, by a 
blow with a hammer, feparate the fcoria from the 
fhining part, which is the Liver of Antimony. 

OBS ERV AT IONS. 
In this operation the Nitre takes (ire and deto- 
nates with the Sulphur of the Antimony ; and no- 
thing remains but the metallic earth of the mineral, 
which, meeting with no fubftance to reftore its 
phlogifton, cannot take the form of a Regukia ; 
but, being combined with a la'-ge quantity of fufed 
faline matters, begins itftjf to flow, and forms a 
fort of vitrification ; which however is not a com- 
plete one, bccaule tlie matters do not continue long 
enough in iulion, but cool too faon. This prepa- 
ration 



i6 Elements of the 

ration of Antimony is a violent Emetic. It is ufed 
to make Emetic Wine and Tartar Emetic : it is alfo 
given in fubftance to horfes. 

The faline matters found after the operatbn in 
the form of a fcoria, or perhaps confounded with, 
the Liver of Antimony, are combinations of Fixed 
Nitre, partly with the Acid of the burnt Sulphur, 
forming a Neutral Salt of the fame kind as Vitrio- 
latcd Tartar, and partly with fome unburnt Sil- 
phur, forming a fort of Liver of Sulphur that con- 
tains a little Regulus. It is ufual to pulverize this 
Liver of Antimony and wafli it with water, in or- 
der to diflblve and carry off all the Salts. When 
thus pulverized and wafhed it is called Crocus Me-^ 
tallcrum. If Liver of Antimony be melted with any 
inflammable matter, it will be reduced to a Regu- 
lus ; becaufe it is nothing but a metalline calx half 
vitrified. 



PROCESS VIL 

Another Calcination of Antimony with Nitre. Dia- 
phoretic Jntimo^.^^MatttisL Perlata. Clyffus of 

Antimony. 

Ml X one part of Antimony with three parts of 
Nitre •, projedt this mixture by fpoon-fulls 
into a crucible kept red-hot in a furnace. Each, 
projeftioii will be attended with a detonation. Con- 
tinue doing this till you have ufed all your mixture : 
then raife the fire, and keep it up for two hours ; 
after which throw your matter into a pan full of hot 
water. Let it lie fteeping in water kept hot for a whole 
day. Then pour off the liquor : wafla the white 
powder you find at bottom in warm water j and re- 
peat the ablutions till the powder become infipid* 
Dry it, and you have Diaphoretic Antimony, 
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OBSERVATIONS. 

This operation differs from the preceding one, 
in refpei5t ot the quantity of Nitre defiagrated with 
the Antimony. In the farmer we added one part 
only of NJEre to one part of Antimony ; but in 
this three parts of Nitre are put to.one of the mine- 
ral ; and the calx refulting from this mixture is of 
courfe very different from the other. 

In the firft place, Liver of Antimony hath a 
redifli colour ; whereas Diaphoretic Antimony is 
very white. Secondly, Liver of Antimony is in 3 
manner half vitrified ; Diaphoretic Antimony is, 
on the contrary, in the form of a powder, the parts 
of which have no conneiftion together. 

The reafon of thcfe differences will eafily appear, 
if we confider, that. Liver of Antimony being the 
refuk of calcination with one part of Nitre only, 
which is not fufficient to confumc all the Sulphur 
of the mineral, what remains after the deronation 
is not entirely deprived of its phlogifton ; from 
whence arife the colour it retains and the eafe with 
which it flows in the fire : but that, when three 
parts of Nitre are added inftead of one, this quan- 
tity is not only fufficient to confume all the Sulphur 
and the plilogifton of the Antimony, but even more 
than enough ; leeing that, after the operation, fome' 
Nitre is ftill found undecompoCd. 

The calx of Antimony, prepared by calcining it 
with three parrs of Nitre, is therefore deprived of 
all its phlogiilon. This is the caufe of its white- 
nefs, and the reafon why it is not half vitrified by 
the operation, as Liver of Antimony is : for we 
know that the more a metallic calx is deprived 
of its phlogifton, the lefs fufible and the lels vitri- 
fiable it is. This calx of Antimony bears the name 
of Diaphoretic Jiitiniety, or Diapborelic Mimral 1 
becaufe, being neither emetic nor purgative, it is 
Vot. II, C ihoughc 
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thought to have the virtue of promoting perfpi- 
ratioii* 

Antimony may be calcined with various propor- 
tions of Nitre, between that ufed to make Liver of 
Antimony, and this with which Diaphoretic Anti- 
mony is prepared ; and from thefe calcinations will 
refult calxes poffeffed of properties, both chymical 
and medical, of an intermediate nature between the 
extremes of thofe two preparations. The nearer 
the proportion of Nitre comes to that employed in 
preparing Liver of Antimony, the more will the 
refulting calx rcfemble that preparation ; and in 
the fame manner, a calx prepared with a greater 
proportion of Nitre will fo much the more refemblc 
Diaphoretic Antimony, as the proportion of Nitre 
ufed comes nearer three parts of Nitre for one of 
'Antimony. 

It is not neceflary that Antimony in fubftancc be 
employed to make the Diaphoretic Mineral: you 
may, if you pleafe, make ufe of its Regulus But 
as the Regulus contains no Sulphur, nor any more 
phlogifton than is requifite to lecure its metalline 
form, it is needlefs to put three parts of Nitre to one 
of Regulus ; an equal quantity thereof being fufficient. 

The matter is projefted by fpoonfuUs, to the end 
that, by gradual and repeated detonations, the Anti- 
mony may be more perfeftly calcined : it is alfo with 
a view to deftroy entirely the fmall remainder of 
phlogifton, which may have efcaped the adtion of 
the Nitre, that the matter is kept red-hot in the 
crucible for two hours. 

The whole is afterwards thrown into hot water, 
and left fteeping therein for feveral hours, with 
defign to give the water time to diflblye all thp 
faline matters that are mixed with the Diapho- 
retic Calx. When crude Antimony is ufed in 
making this preparation, thefe faline matters are i . 
an Alkalizated Nitre ^ 2. a Neutral S^It formed 

by 
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by the union of the Acid of Sulphur with part of 
thac Alkali, as in the preparation of Liver of An- 
timony ; 3. a portion of undecompoled NitrS. 

The water in which the Diaphoretic is wathed 
tak^es up moreover a portion of the calx of Anti- 
mony, which is exceeding finely attenuated, and 
continues united with the tixed Nitre, and fufpend- 
ed therewith in the liquor. This matter is to be 
Jfepalated from the Fixed Nitre, by mixing the wa- 
ter wherein it is diflblved with an Acid, -which 
liniteswith the Alkali, and precipitates this matter 
in the form of a white powder, to which the name 
of Mmerja Peylata hath been given. Becaufe it is 
precipitated in the fame manner as the Golden Sul- 
phur of Antimony, and, like that, is found in the 
water with which the faline matters arc walhed out, 
after the detonadon of Nitre with Antimony, fome 
Chymills have given it, though very improperly, 
the name of the Fixed Sulphur of Anihh'jny. 

This matter is a true Calx of Antimony, and 
differs from Diaplioretic Antimony in nothing but 
its being ftill more perfc^ly calcined. It Is fo in- 
deed to fiich a degree that it is impoflible to reflore 
its rrietalline form, or reduce it to a Regulus, by 
flje addition of an infiammablc matter. Diapho- 
ihic Antimony, on the contrary, may be re-metal- 
lized, by fupplying it with phlogifton : but it mufl: 
be obferved that, in whatever manner you go about 
this, you will obtain a much fmaller quantity of Re- 
gutus, than when you ule a Calx of Antimony pre- 
pared with a fmaller quantity of Nitre. 

ff you attempt to reduce either Liver of Anti- 
mony or Diaphoretic Antimony, great care moft 
be t^en to wiih them thoroughly, in order to free 
them 'from every thing faline : for, without this 
precaution, the Acid of the Sulphur, having, as 
was obferved, formed a Neutral Salt with the Al- 
kali of the Nit: , will combine with the intlam- 
C 2 cn&bW 
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mable matter added to re-vivify the calx of And- 
mony and re- produce a Sulphur ; which, uniting 
afterwards with the fame Alkali, will produce a 
Liver of Sulphur, that will diflblve part of the Re- ■ 
gulus, hinder its precipitation, and greatly kfleii 
the quantity which might otherwife be cxpefted. 

A particular fort of I iaphorctic Antimony is, 
fomecimes prepared for Medical ufes, which hath a 
purgative quality : it is not walhed at all, and i% 
therefore called Unwajbcd Diapbcretic Mineral. 

Diaphoretic Antimony may alfo be prepared ia 
clofc vefiels, by means of which tlic vapoors that 
rife during the operation are retained. For thb 
purpofe a tubulated retort is employed, having a 
I'cries of adopters fitted to it. The retort is placed' 
in a furnace, and heated till its bottom become red : 
then a very fmall quantity of the mixture, for mak- 
ing L'iaphoretic Antimony, is introduced through 
the tube in the upper part of the retort, and mc ' 
tube immediately ftopped. A detonation enfues, 
and the vapours expand thcmfelves into the adop- ' 
ters, where they condcnfe. This is ^repeated tiU« 
the intended quantity of matter be ufed. After the " 
operarion fome white Rowers are found fublimed 
into the neck of the retort, and a fmall quantity of 
liquor in the recipients. This liquor is acid. It 
confifts of fome of the Acid of the Nitre, which 
the Acid of the Sulphur hath expelled from its 
bafis, and alfo a little of the Acid of the Sulphur car- 
ried up by the heat before it could combine with 
the bafis of the Nitre. 1 his liquor is called Cfyffus 
of Antimony. The name of Clyjfus is given Co all 
liquors in general that are prepared by this method* 
The white flowers found in the neck of the r^ 
tort are flowers of Antimony y that is, a calx of 
Antimony forced up by the heat and by the impe- 
tus of the detonation. Thefe flowers may be re- 
duced to a Regulus. What remains in the retort 

is 
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is the fame with the matter that remains in the cru- 
cible wherein the mixture of Nitre and Antimony 
for making Diaphoretic Antimony hath been deSa- 
grated. 
, JJeither Diaphoretic Antimony nor the Pearly 
matter are Ibhibie in any Acid. 
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PROCESS VIII. 

Calx of Antimony Vilrified. 

TAKE any quantity you pltafe of calx of An- 
timony, made without addition ; put it into 
a good crucible, which let in a melting furnace ; 
kindle the fire gradually, and leave the crucible un- 
covered at the beginning, 

A quarter of an hour after the matter is red-hot, 
cover the crucible, and excite the fire vigoroufly till 
the calx melt. You may know when ir is thoroughly 
melted, by dipping into the crucible an iron wire, 
to the end of which a littleknobof glafs wifl adhere, 
if the matter be in prrfett fufion. Kec'p it in fufion 
for a quarter of an hour, or rather longer if your 
crucible can bear it. Then take it out of the fur- 
nace, and immediately pour out the melted matter 
on a fmooth ftone, made very hot for the purpofe : 
it will prelently fix into a yellow Glafs. 

OBSERVATIONS. 
All the calxes of Antimony, when expofed to a 
violent fire, are converted into Glafs, but not all 
with the fame facility. In general, the more of their 
phlogifton they have loft in the calcination, the 
more difficult is their vitrification. This caufes al- 
fo a difference in the colour of the Glafs ; wluch will 
be of fo much a deeper yellow, and the nearer to a 
red, the lefs the Antimony was calcined. 

C3 It 
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It frequently happens, when we employ a calx of 
Antimony which is not fufficicntly deprived of its. 
phlogifton, that we find in the crucible a button of 
Regulus, which being heavier than the Glafs always 
lies at the bottom. With a view to avoid this \a^ 
convenience, and to diflipate completely the excefi 
of phlogifton that may fl:i!l be left in the calx of An~ 
timony j we direft the crucible to be left uncovered 
for feme time at the beginning of the operation. lf» 
notwithftanding this precaution, any Regulus be ftill 
found at the bottom of the crucible, and you refolve 
to vitrify it, the crucible muft be returned to the 
furnace, and the fufion continued ; by which means 
the Regulus will at laft be converted into Glafs. 

If, on the contrary, you meet with any difficulty 
in effefting the vitrification, on account of your 
having; employed a calx that hath loft too much of 
its phlogifton, fuch as Diaphoredc Antimony, or 
the Pearly matter, the fufion may be greatly facili- 
tated by throwing into the crucible a little crude An- 
timony. 

Glafs of Antimony is a moft violent Emetic* 
This Glafs, as well as Liver of Antimony, is cm- 
ployed in preparing Emetic Wine and Emetic Tartar. 

It may be re-fufcitatcd, like the calxes of Antimony, 
ioto a Regulus, by re-uniting it with a phlogifton. 
For this purpofe it muft be finely pulverized, tho? 
roughly mingled with fome black flux, and melted 
in a covered crucible. This Glafs, as well as that 
of Lead-^ hath the property of greatly promoting the 
vitrification of matters that are to be fcorified. 
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P^^Kn, Kermes Minora/. 

BREAK any quantity you will of Hungarian 
Antimony into litrle bits : put it into a good 
earthen coffee-pot : pour on it twice its weiE;ht of 
rain-water, and a fourth part of its weight of well 
filtered liquor of Nitre fixed by charciJil. Boil the 
whole bri(k!y for two hoiii*s, and then filter the li- 
quor. As it cools it will acquire a red colour, grow 
turbid, and l'*avc a red powder on tlie filter. 
f Return your Antimony into the coffee-pot. Pour 

!, on it as much rain-water as before, and tl'.rce fourths 

I of the former quantity of the liquor of Fixed Nitre.- 

I Boil it again for two hours, and then' filter the li- 

[ quor. It will again depofite a red fcdiment. Re- 

j turn your Antimony into the coffte-pot : pour on it 

t the fame quantity of rain-water, and half the firft 
I quantity of the liquor of fixed Nitre. Boil it again 
l for two hours, and filter the liquor as formerly. 

r Wafh all thefe fediments with warm water, till they 

become inOpid ; then dry them, and you have the 
Kermes Mineral. 

O ES ERy JTIONS. 
It you recoiled: what we laid concerning the pro- 
perty which Fixed Alkalis poflcfs of uniting with 
Sulphur, both by fufion, and, when thofe Saks are 
refolved into a liquor, by boiling, and of forming 
therewith a Liver ol:' Sulphur, which diflblves alj 
metalline fubflances, you will readily comprehend 
the nature of this Kermes 

- Antimony confills of 3 fiilphureous and a regu- 
line part. Therefore, if this minerd be boiled in a 
folution of a Fixed Alkali, fuch as Nitre fixed by 
charcoal, the Alkali will diffolve the Sulphur of the 
Antitn^y, and form therewith a Liver of Sulphur; 
which in its turn will diflblvc the fcgnline part. 
C 4 Now, 
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Now, Kcrmes Mineral, prepared as above direfted, 
is no other, than a Liver of Sulphur combined with 
a certain quantity of Regulus of Antimony. 

Mr. Geoftroy hath fct this truth in the clearcft 
light, by his accurate analyfis of the Kennes Mineral. 
The experiments he made on that fubjedtare circum- 
ftantially related in feveral Memoirs printed in the 
volumes of the Academy (or ly^A- and 1735. By 
combining Acids with the Kermes he demonftrated, 
I. the exiftence of Sulphur in this compound j hav- 
ing feparated from ic a burning Sulphur, which can- 
not be miftaken for any other than the Sulphur of 
Antimony. In order to obtain this Sulphur pure, 
an Acid muft be employed that will not only ab- 
forb the Alkali, but alfo pcrfcAly diffolvc the re- 
guline part that might otherwife remain united with 
the Sulphur. Jqua Regia was the Acid which fuc- 
ceeded beft with Mr. GeofFroy. 2. He alfo proved 
that there is a Fixed Alkali in the compofition of the 
Kermes j feeing the Acids with which he precipita- 
ted the Sulphur became Neutral Salts, and juft fuch 
as thofe very Acids combined with a Fixed Alkali 
' would have conftituted : that is, the Vitriolic Acid 
produced a Sal de duobus \ the Nitrous Acid a rege- 
nerated Nitre; and the Marine Acid a regenerated 
Sea- fait. 3. Mr. GeofFroy demonftrated the rcgu- 
line part of Antimony to , be an ingredient in the 
Kermes ; having procured therefrom an aftual Re- 
gulus of Antimony, by fufing it with the black flux. 

. In preparing the Kermes it is neceflary to renew 
the liquor from time to time, as above direfted •, 
becaufe, when it is once impregnated with Kcrmes 
to a certain degree, it can take up no more ; and 
confequently the fame liquor cannot operate again 
on the Antimony. Experience hath ihewn, that, if 
the'dofes above prefcribed be applied, the liquor 
will after two hours boiling be fufficicndy faturated 
with Kermes. 

If 
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If the liquor in which the Kermes is diflblved be 
filtered while it is very hot, and aJmoft boiling, it 
leaves nothing on the filter ; the Kermes pifTing 
through with it : but as it cools it grows turbid, 
and gradually depofices the Kcimes. Therefore it 
ought not to be filtered till it be cold ; or, if it be 
filtered while it is boiling hot, in order to fcparate 
from it fome coarfe particles of Andmony not yet 
converted into Kenrifs, it muft be filtered a fecond 
time when it is cold in order to get the Kermes- 

Though in the method ufiiallv practifed for mak- 
ing Kermes, the Antimony is boiled only thrice, " 
yet it does not follow that more Kermes may not be 
obtained from it, or that but little more would be 
obtained by a fourth and fifth boiling : on the con- 
trary it would yield confiderably more, Mr, Geof- 
froy obferved that he got more Kermes by the le- 
cond boiling than by the firft, and ftill more by the 
third than by the ftrcond -, and that the yield got-s on 
increafing in this manner to a very great number of 
times, which he hath not deteimined. This in- 
creafed cffeft arifes from hence, that by multiplying 
the friftions of the little bits of Antimony againft 
each other, new furfaces are expofcd to the aftion of 
the Alkaline liquor, and fiirnilh it with more Sul- , 
phur ; while the addition of this Sulphur renders the , 
hepar more active and more penetrating -, or, if you 
plcafe, produces a new hepar every time the matters 
are boiled. When the Alkaline liquor is once fa- 
turated with Kermes, it ceales to aft, and forms no 
new hepar-, but it doth not follow that its virtue ia ' 
quite exhauftad. To rcftorc its ability of afting as 1 
well as at firft, or nearly fo, yoti need only let it cool, 
and depofiie the Kermes difiblved in it. We owe 
this fmgular obfervation ?.Ko to Mr. Geoffroy, he ' 
had the patience to go through no lefs than ihree- 
fcore and ten boilings with the fame liquor, without 
.adding any thing but rain water, to fupply the place 

of 
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of what was diflipated by evaporation ; and he al- 
ways obtained a pretty confiderable quantity of Ker- 
mes by each boiling : nay, the yield rather increaled 
each time, for the reafon given above. 

Boiling is not the only means of making Kermes. 
Mr. Geolfroy found the way of making it i)y fufion. 
For this purpofe you muft mix accurately one part 
of very pure Fixed Alkali, dried and pulverized, 
with two parts of Hungarian Antimony alfo pulve- 
rized, and melt the mixture. Mr. Geoffroy made 
life of a reeort. When the mafs is melted, it muft 
again be pulverized, while it is ft ill hot, and then 
put into and kept in boiling-hot water for an hour or 
two; after which the liquor, now become filine and 
antimonial, muft be filtered into arK>ther veffcl filled 
with boiling water. Every ounce of Antimony treat- 
ed in this manner yields, by thrice boiling the melt- 
ed mafs, from fix drams to fix drams and a half of 
Kermes ; which differs from the Kermes made by 
boiling, only in that it is not quite io foft to the 
touch, having in every other refpecl the fame qua- 
lities. 

As liver of Sulphur is made two different ways^ 
to wit, by boiling and by fufion, and a.s the Kermes 
is nothing but a Liver of Sulphur in which the rc- 
guline part is diflTolved ; it follows that Kermes may 
be made by fufion as well as by boiling. It is necef- 
fary to pulverize the melted mafe, and to fteep it in 
boiling-hot water for an hour or two, that the water 
may diffolve and divide it fufficiendy to make thcr 
Kermes fine and beautiful. 

With the fame view, that is, to make it finer and 
more perfeft, Mr. Geoffroy orders the water faturated 
with the Kermes made by fufion to be received, when 
filtered, in a veflel full of other boiling-hot water. 
He obferved that when the liquor impregnated with 
Kermes cools too faft, the Kermes that precipitates 
is much coarfer. The warm folution of Kermes is dif- 
fused 
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fuled through the boiling-hot water into which it is! 
filtered, and thereby enabled to detain its heat fij* 
much the longer. ■', 

From what hath been faid on the nature of Ker- ' 
mes, it plainly appears that there muft be a great rc- 
femblance between it and the Golden Sulphurof An- 
timony, obtained from thefcoria, either of plain Re^ 
gulusof Antimony, orofihe Liver of An'imony ; 
this Golden Sulphur being no other than a portion of' 
the Antimony combined with the Nicre alkaiizSted' 
during the operation. 

Yet there is adificrence in the manner of prtcipi.^ 
titing thefc two compounds : for the Kermes preci-- 
pitates fpontaneoully, on the bare cooling of the- 
water in which it is diflblved 1 whereas an Acid is. 
employed to precipitate the Golden Sulphur fofpend- 
ed in the water, with which rhe Icoriaofthe plain 
Regulus of Antimony, or that of Liver of Antimo-' 
ny, hath been walhed. This gives tome ground to 
fufpeft that the reguline part is not fo intimately 
united with the Liver of Sulphur in the Kermes, aa' 
in the fcorise from which the Golden Sulphur is ob-' 
tained. ■ 



P R O C E S S X. 
Regulus of Jtitimony dijfehed in the Mineral Adds. ■ 

COMPOUND sn Aqua Regis by mixing tn-' 
gether four meafures of Spirit of Nitre, and 
one meafure of Spirit of Salt : on a fand-bath mo- 
derately heated place a matrafs,' into which pour fix-j' 
teen times as much of this Aqlta Regis as you have_^' 
Regulus todifiblve. Break your Regulus into little ' 
bits ; and throw them fucceffively one after another' 
into the matrafs, obferving not to add a new one.' 
till that pnat in before is entirely diflbJved : continue' ' 
this till your Regulus be all ufed. By degrees, as 

the 
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the diflblutlon advances, the liquor will acquire a 
beautiful golden colour ^ which however will in- 
ienfibly difappear, as the white fumes that continu- 
ally afcend from it evaporate. 

O BSERVAriO NS. 

Regulus of Antimony is one of thofe metalline 
fubftances that diflblve with the greateft difficulty. 
Not but that mod of the Acids attack and corrode. 
it ; but they do not make a clear, limpid folution 
thereof: they in fome fort only calcine it, and this 
femi-metal, as faft as it diffolves, precipitates of its 
own accord in the form of a white magiftery. In 
order to effeft a complete diflblution thereof, it is 
neccflary to employ an Aqua Regis compounded as 
direfted, and in the dofe prefcribed in the procefs, 
which is wholly taken from Mr. GeofFro/s Me- 
moirs on Antimony mentioned above. 

If, inftead of die Regulus, fmall bits of crude 
Antimony be thrown into the Aqua Rjtgis^ the Acid 
will attack and diflblve the reguline part, and fb 
«feparate it from the fulphureous part which it will 
not touch. When the diflblution is finifhed, the 
particles of Sulphur being now become lighter, 
becaufe no longer united with the metalline part, 
will float upon the liquor. Being coUefted they 
form a true Sulphur which feems no way different 
from common brimftone* This operation, you fee, 
is a fort of parting procefs. 

The Vitriolic Acid, whether concentrated or much - 
weakened with water, does not a£i: when cold either 
on Antimony or on its Regulus. This Acid only 
dinis the fplendour of the. facets of the Regulus \ 
but, if one part of exceeding pure Regulus of An- 
timony be put into a retort, and four parts of clear 
concentrated Oil of Vitriol poured on it, as foon as 
the Acid is heated it turns brown, and emits a moft 

fuffo- 
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fuETocating fmell of Sulphur, which encreafcs as the 
Regulus is penetrated aiid corroded by the Acid. 

Uu raifing the fire, there leparates from it a mat- 
ter that feems mucilaginous -, and when the Acid 
hath boiled fome time, the Regulus is converted into 
a white faline mafs, as Mercury is in the prepa- 
ration of Turbith mineral. At the fame time a lit- 
tle Sulphur fublimes intotiie neck of the retort. At 
lafl all the Oil of Vitriol paffcs over into the receiver, 
and leaves the Regulus in a white, fpungy, faline 
mafs in the retort. When the fire is out, the vefRls 
unluted, and the receiver Icparated from the retort, 
there rifes a white vapour like that of the fmoking 
liquor ot Libavius. 

The faline mafs left in the retort, after the opera- 
tion, is found increafed to near double its weight : 
this increafed weight is owing to the Acid that hath 
united with the Regulus. 

This combination of the Vitriolic Acid with the 
Regulus of Antimony is excelTively cauflic, and 
cannot, for that rcafon, be adminiftered internally. 

The pureft Spirit of Salt hath no fenfible effect 
either on Antimony or its Regulus : but if Anti- 
mony be coarfrly pounded, it feparates therefrom, 
though flowly. ibnie light, fulphureous flakes. 

The atftion of Spirit of Nitre on this metallic 
fubfl-ance is more perceptible : by little and little it 
attacks tlie plates of the Antimony, which dilcharge 
a great number of air- bubbles. As the diffolution 
advances, the Acid acquires a greenllh colour inclin- 
ing to blue 1 and if there be not too much of it, it 
will be almoft entirely imbibed by the Antimony, 
penetrate between its lamin.e, and exfoliate them in 
the direction of the needles that compffiTe them. If 
there be too much of the Acid, that is, if it rife ' 
abovq the Antimony, it will deftroy thefe plates, and 
reduce them to a white powder. ' 

But 
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But when the Acid is imbibed (lowly, we difcovcr 
between the fwelted lamina little faline tranfparenc 
cryftals, that vegrtate much in the fame manner as 
thofe of the pyrites, in which fmall cryftals of Vitriol 
•re frequently oblerved, whofc figures are not very 
vdl 4ptermined. Thefe little cryftals between the Art- 
dmonial plates are intermixed with yellow particles, 
which being carefully feparated burn like common 
Sulphur. 

All thefe ufeful obfervations, concerning the a6fi- 
oa of the Acids on Antimony and its Kegulus, we 
iwe Kkewile to Mr. Geoffroy ; who advifes the col- 
jbding a quantity of thefe little cryftals in time ; 
bccaufe they difappear foon after they are formed, 
being probably covered by the white powder, or ma- 
giftery, which is continiwlly produced as faft as the 
Nitroui Acid difunites and feparates the needle-like 
fibres of the Antimony. 

' Mr. Geoffroy obferved the fame fort of cryftals 
fi» the Regulus of Antimony; when fubftituted for 
cnidff Antimony in this experiment : but it requires 
a great deal of care to feparate thefe cryftals ; for 
ds foon as the air confies into contaft with them they 
kxie their tranfi>arency ; and, if you wait till the Re- 
gulus be in feme meafure converted into a magiftery, 
they are not then to be diftinguiflied. 

in order thelrefore to have a good view of thefe 
cryftals, the Regulus muft be broken to pieces -, 
thefe pieces put in a glafs bafon, and Spirit of Ni- 
^e poured on them to half their heighth, but not to 
cover them. This Acid penetrates them, exfoliates 
them in white feales •, and on the furface of thefe 
fcaks the cryftals Ihoot of a dead-white colour. In 
two or three days time thefe cryftals vegetate and 
grow in the form of cauli-flowers : they muft then 
be gathered, to prevent their being confounded in 
the white magiftery which continues to be produced, 
and would not futfer them to be diftinguiftied. If 

i you 
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you attempt to diflblvc the reguline part of Anti- 
mony by an Aqria Reps compoiinded in difierent 
proportions, and applied in a difftrent dole, from ' 
what is prefcribed in tlie procefs, the Rcgulus of ' 
Antimony will only be calcined, as ir is by the ottirt 
Acids, and will precipitate in the form of a white 
magiftery as faft as ic difTolves, fo that no part 
thereof' will remain united with the folvent. The , 
proof of this is, that, if an Alkaline liquor be pour- 
ed, even 10 the point of faturation, upon the j^qug 
Regis that hath thus dropt the Antimony, no new 
precipitate will be depofited. 
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PROCESS XL 

Regains of Antimoi^ combined with the Acid of Se^- 
fait. Butter of Antimony. Clnahar of Anlimony. , 

PULVERIZE and mix thoroughly fix pans 
of ReguluB of Antimony, and fixteen part* 1 
of Carrofive Sublimate. Put this mixture into ^ 
glafs retort that hath a wide fliort neck, and let one 
half of its body at leall be left empty. Set it in «. i 
revcrberatory_ furnace, and having fitted a recipient j 
thereto and luted the joint, make a very fmall fire I 
at firft to heat it (lowly, Encreafe it aiterwards by I 
degrees, till you fee a liqiior afcend from the retort i 
that grows thick as it cools. Keep up the lire to J 
this degree as long as you lee any of this mattcT-l 
come over. I 

When no more rifes with this degree of fire, un<' I 
lute your veflels, take off the receiver, and in k| ] 
place fublUtute another filled with water. Then I 
encreafe your fire by degrees till the retort be red* J 
hot. Some running Mercury will fall into the wUj 
ter, which you may dry and keep for ufe ; it be-a 
ing very pure. 

OBSEi 
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OBS ERVATIONS. 

In out obfervations on the preceding pnicds 
took notice that the pureft Marine Acid, in the form 
of a liquor, will not diflblvc the reguline part of 
Antimony. Here this very Acid combined with 
Mercury, and applied in a dry form to the Regtilus 
of Antimony, quits the Melrury, with which ic 
was united, in order to join this very Kegulus, as 
having a greater affinity therewith. Tliis operation 
is a further proof of what we advanced on the fub- 
jeft of Mercury ; to wit, that fcvcral mrtaliic fub- 
llances, which are not foluble by certain Acids when 
in a fluid Hate, may be dilToIved by thole very- 
Acids when moft highly concentrated, as they are 
when combined with any other fubftance in a dry 
form, and are feparated from it by the force of fire. 
Their efficacy is alio further promoted by their be- 
ing reduced, on this occafion, into fubtilc vapours. 

The Marine Acid combined with the reguline 
part of Antimony doth not form a hard, folid com- 
pound \ but a kind of foft fubftance, that melts in 
a very gentle heat, and alfo becomes fixed by the 
leaft cold, much in the Time manner as butter ; and 
from this property it hath its name. 

5oon after mixing the Kegulus with the Corrofive 
Sublimate, the matter fomcrimes grows confiderably 
hot : this is occafioned by the Marine Acid's bfgin- 
ning to aft on the reguline part, and to defert its 
Mercury. 

The Butter of Antimony rifes with a very mo- 
derate heat; becaufc the Acid of Sea-(a!t hath the 
property of volatihzing, and carrying up along with 
it, the metallic fubiUaccs with which it is combin- 
ed : and for this reafon a very gentle heat only is 

uired at the beginning of the operation. 
1 is abfolutely neccJTary that the neck of the re- 
Oe wide and ftiort : for otherwife if the Butter 
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of Antimony Ihould fix and bt; accumulated therein, 
it migln ftop up the paffage entirely, and occafion 
the burfting ot the veflels. By this operation wc 
obtain eight parts and three quarters ot fine But- 
ter of Aiidmony, and ten parts of running Mer- 
cury ; there being left in the retort one part and a 
half of a rarefied matter» black, white, and red. 
This is probably the moll; earthy and moft impure 
part of the Rcgulus of Antimony. 

Ic is of the utmoft confequence to the operator 
that he avoid with the greateft care the vapours that 
ifliie from the veiTels, becaufe they are extremely 
noxious, and may occafjon mortal diforders. The 
Butter of Antimony is a moft violent Corrofive and 
Cauftic. 

When all the Butter is rifen, the receiver is fhifted 
in order to receive the Mercury ; which, being dif- 
engaged from the Acid that gave it a falJne form, 
appears in its natural form of Quick-filver : but it 
requires a much greater degree ot heat than the But- 
ter of Antimony to raifc it by diftiilation. 

if crude Antimony, inftead of Regulus of Anti- 
mony, be mixed with Corrofive Subhraate, aflut- 
ter of Antimony will be obtained in the fame man- 
ner ; but, inftead of having a running Mercury 
after the Butter, you will find a Cinabar lublime-i 
into the neck and upper concavity of the retort. 

7 he reafon of this difference is eafily conceived : 
for, wiien the Regulus is ufed, the Mercury being 
dcferted by its Acid finds no other fubiiance to un' 
with, and fo rifes in tlie form of Qijick-filver 1 but 
when etude Antimony is employed inltead of iis 
Regulus, as the reguline part thereof cannot com- 
bine with the Acid without quitting its Sulphur, fo 
this Sulphur, being at libeity, unites with the Mer- 
cury, which is lo likewiftr, and therewith forms a 
Cirubar -, which from its origin is named Cinabar 
»f Antmam- When you intend to make both 
Vol, II.' D Butter 
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Butter and Cinabar of Antimony at the fame 
time, fix parts of Antimony muft be mixed with 
eight of Corrofivc Sublimate -, and care muft be 
tauken, while the Butter is coming over, to watm 
the neck of the retort by holding fome live coals 
near it, with the precautions neceflary tQ avoid 
breaking it. HiLs warmth makes the Butter melt 
and run into the receiver i whereas, being thicker 
and of a much denfer confidence than that made 
with the Regulus, it would othcrwife gather in the 
neck of the retort, choak it entirely, and burft the 
veflel. 

When the Butter is drawn from cnide Anti* 
mony, more circumfj^dlion is neceflary to make 
it oi a beautiful white colour, than when it is 
obtained from the Regulus : for, if the fire Be too 
ftrong during the diftiliation, or if the receiver be 
not foon enough feparatcd from the neck of the 
retort, certain red fulphureous vapours, the fore- 
runners of the Cinabar, will at laft afcend, and 
mixing with the Butter give it a brown colour. 

In order to reftore its beauty it muft be put into 
a clean retort, and reftified by diftilllng it over agaih 
with a gentle fand-hcat. By this reftification the 
Butter of Antimony becomes more fluid -, and by 
re-diftiiling it a fecond time you may give it the 
thinntfs and fluidity of an oil. 

After the operation there will be found in the re- 
ceiver three parts and three quarters of Butter of 
Antimony, and fome fmall cryftals adhering to its 
infide, in the form of Iprigs. Whea you break 
the retort there exhales from it a fulphureous odour; 
and you will find in it feven parts of Cinabar of An- 
timony, the greateft part of which is ufually in corn- 
pad glebes, that are heavy, fmooth, Ihininjg, black- 
ilh throughout moft of the mafs, but in fome places 
red : another part thereof appears in fhining needles, 
and the reft in powder. 

^ When 
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When all the Btitter of Antimony is come over, 

and you begin to Tee the red vapours that predift 
the approaching afcent of the Cinabar, the receiver 
containing the Butter muft be removed, left the 
colour of the Butter fliould be'fpoiled by tliofe ful- 
phurcous vapours. Another receiver isulually fitted 
on, without luting -, in which a fmall quantity of 
running Mercury is Ibmetlmes found, when the ope- 
ration is finifhed. 

There remains, at the bottom of the retort, a fix- 
ed, fhining, cryftalline, black mafs, which may be 
itduced to a Regulus by the common method. 

Butter of Antimony may alfo be obtained from 3 
mixture of Antimony with any of the other prepa- 
rations of Mercury in which the Acid of Sea-ialt 
is an ingredient ; fuch as Sweet Sublimate, the Mer- 
curial l-'anacea, and White Precipitate : but as 
none of thefe combinations contain fo great a pro- 
portion of that Acid as is in the Corrofive Sublimate, 
the Butter obtained by their means is far from being 
fo cauftic and fo fiery as that which rifcs from a 
mixture of Antimony, or its Regulus, with Corro- 
sive Sublimate. 

Silver precipitated by the Acid of Sea-falt, and ready 
to be melted into a Luna cornea, being mixed with 
powdered Regulus of Antimony yields likewile a 
Butter of Antimony. 

If yon propofe to make it by this means, you 
muft mingle one part of the Regulus of Antimony 
in powder widi two parts of the Precipitate ; put this 
mixture into a glafs retort of fuch a fze chat it may- 
fill but one half thereof; fet it in afurnace ; apply a 
receiver ; begin with a gentle heat, which will make 
a cle^r liquor come over i and then encreafe your fire 
by degrees. White vapours will rile and condcnfe 
into a liquid Butter ; and in the mean time there will 
be a (light ebullition in the receiver, attended with 
a little heat. Continue the fire till nothing more 

D 2 «^1V.J 
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its fiirface are occafioned by a remainder of the Ma- 
rine Acid. This Silver is renderoi brittle and eager 
by the union it hath contradled with fomc of the Re- 
guliis of Antimony. 

It is eafy to purity it, and reftore its dmSility, by 
feparating it from the Regulus of Antimony. There 
are fcveral ways of doing this : one of the moft ex- 
peditious is to fiux it with Nitre, which burns and 
converts to a calx the femi-meEal with which the Sil- 
ver is adulterated. 



PROCESS XII. 

ButKr of Antimony decompounded ly mean; of WaUr 
cnly.' y^^ Pulvis Algaroth, or Mercurius Viiae. 
the Philofophic Spirit of ViimL 

ME LT with a gentle heat as much Butter of 
Antimony as you pleafe. V\ hen it is melt- 
ed, pour if into a large quantity of warm water. 
The water will immediately grow turbid, but whitifh, 
and let fall a great quantity of whire powder. 
When all the precipitate is fettled, decant the water : 
pour on frefh warm water ; and having thus edul- 
coraced it by feveral ablution,s, dry it, and you have 
the Puhis Algareth, or Msrcurius Vilx. 

OBSERVATIONS. 
In the preceding procefles we obferved that the 
Marine i^cid will not difiblve the reguline part of 
Antimony, unlcfs it be very highly concentrated, 
and more fo than it can pofiibly be while in the form 
of a liquor. Of this the experiment before us is 
a further proof, Whilft the Marine Acid is fo 
perfectly dephlegmated, as it is in Corrofive Subli- 
mate and Butter of A ntimony, it remains combined 
widi the reguline part of Antimony i but if this com- 
D i bins- 
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bination be diiTolved in water, the moment the Acid 
is weakened by the interpofition of the particles of 
water, it becomes incapable of continuing united 
with the fcmi- metal wliich it had before 4iflblved j 
deferts it, and lets it fall in the form of a white' 
powder. 

The Pulvis Algarotb is therefore no other than the 
regulinc part of Antimony, attenuated and divide4 
by the union it had contrafted with the Acid of Sca- 
falt, and afterwards feparated from that Acid by the 
intervention of water alone. The proof is, that this 
powder retains none of the properties of the Butter 
of Antimony : it is neither fo fufible nor fo volatile 5 
on the contrary, it is capable of fuftaining a very 
ftrong degree of fire, without fubliming and witb* 
out melting -, it may be reduced to a Regulus : it 
hath not now the fame cauftic nature : it b only an 
emetic ; which however is extremely violent, and on 
that account is never prefcribed by any prudent phy- 
iician. 

Another proof, that the Marine Acid is feparated 
from the Regulus of Antimony in the precipitatiofl 
of the Pulvis Algarotb^ is, that the water in which 
this precipitation is made becomes acid, or a fort of 
weak Spirit of Salt. If it be evaporated, and 
concentrated by diftillation, a very ftrong acid liquor 
may be obtained from it. This Acid goes, very im- 
properly, by the name of the Philofophic Spirit of 
Vitriol y for it is rather a Spirit of Salt. 

The Pukis Jlgarotb^ made with Butter of Anti- 
mony procured from the Regulus, is whiter than 
that made mth Butter of Antimony procured from 
crude Antimony -, probably becaufe the latter always 
retains fome fulphureous particles. 

Butter of Antimony expofed to the air attracts the 
moifture thereof, and partly runs into a liquor j but, 
as faftas this liquor is produced, it depofites a white 
fcdiment, which is an aftual Pulvis Algarotb. This 

alio 
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alio is very agreeable to what we advanced touching 
the decompofition of Butter of Antimony by the ad- 
dition of water. The Butter attrafts tlie moifture of 
the air, becaufe the Acid it contains is exceedingly 
concentrated; and this moifture produces the fame 
effoft as Water purpofely added. 



PROCESS xni. 

Bezoar Aiineral. The Bezoartic Spirit of Nitre. 

MELT Butter of Antimony over warm aflies, 
and put it into a phial or matrafs. Gradu- 
ally pour On it good Spirit of Nitre, till the matter 
be entirely dilTolvcd. "1 his ufually requires as much 
Spirit of Nitre as there is Butter of A ntiniony. Diire- 
ingthe diflblulion fumes will rifi;, which muft be 
carefully avoided. Pour your fblutlon, which will 
be clear and of a redifh colour, into a glafs cucur- 
bit, or a pan of ftone-ware; fet it in a fand-bath, and 
evaporate to drynefs with a moderate heat. There 
will be left a white mafs, weighing a fourth part lefs 
than the whole quantity uftd, both of the Butter and 
the Spirit of Nitre, Let it cool, and again pour on 
it as much Spirit of Nitre as you ulcd the firJt time. 
Place the veflsl again in the land-bath, and evapo- 
rate the moillure as before. You will have a white 
mafs that hath neither gained nor loft in weight. 
On this pour, for tlie third rime, the fame quantity 
of Spirit of Nitre as you did the firrt time. Again 
evaporate the moifture to perfect dryntfs : then in- 
creafe your fire, and calcine the matter for half an 
hour. You will have kft a dry, friable, light, white 
matter, of an agreeable acid tafte; which will fall 
into a coaric powder, and muft be kept in a phial 
carefully ftopt. This is Bezoar Mineral: it is nei- 
ther caultic nor emetic, and has only a fudorific vir- 
D 4 tue. 
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tue. It obtained the name it bears, becaufe, like the 
animal Bezoar^ it was imagined to have the pro- 
perty of refifting poiibn. 

OBS ERVATIONS. 

It is not furprizing that the Nitrous Acid pour- 
ed on Butter of Antimony (hould diflblve it, and 
unite with it ; for with the Marine Acid, which 
makes a part of this combination, it forms an Aqua 
Regisy which we know is the true folvent of the re- 
guline part of Antimony. But in this diflblution^ 
and the changes it produces, there are fome things 
very remarkable and worthy of attention, i . 1 he 
Nitrous Acid, by uniting with the Butter of Antimo- 
ny, deprives it of its property of riling with a very 
gentle heat, and makes it much more fixed : it can 
now be dried, and fuffer all its moifturc to be evaporat- 
ed ; which is not to be done with pure Butter of Anti- 
mony -, for that, being expofed to a certain degree 
of heat, inftead of letting go its moifture and re- 
maining dry, rifes wholly, without the leaft ap- 
pearance of any feparation of parts. 

2. The Butter of Antimony, which before its 
combination with the Nitrous Acid is a mod violent 
Cauftic and Corrofive, becomes fo mild after it, that 
it may not only be taken internally without danger, 
but hath fcarce any fenfible operation. 

The following confiderations will lead us to a rea- 
fonable explanation of thefe phenomena, i. The 
Nitrous Acid, when combined with metallic fub- 
ftances, doth not communicate to them the fame 
volatility as they acquire from the Marine Acid, 
Hence it follows that, if the Nitrous Acid be add- 
ed to any combination of a metallic fubftancc 
with the Marine Acid, this new compound will 
be rendered lefs volatile, and confequently more able, 
without rifing in vapours, to bear a degree oi heat 
fufRcient to carry off part of its Acid. This is tlie 

cafe 
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cafe with Butter of Antimony, after Spirit of Nitre ■ 
is mixed with it: efpecially confKlering, 2, That' 
the Nitrous Acid cannot unite wiih the rcguline part 
of the Butter of Antimony without weakening the' 
connexion between it and the Marine Acid ; whence 
it follows that the combination of tl'.e Nitrous Acid 
further facilitates the feparation of the Marine AciJ 
from the Regulus. Now as foon as the Marine" 
Acid quits the regiiiinc part, that part becomes more 
fixed, and confequently more capable of enduring 
the degree of heat reqnifite to difcharge all the ad- 
hering Acid ; and not only the Marine, bur even 
the Nitrous alfo. It is not therefore furpnzing 
that, after the Antimony which remains combined 
with the Nitrous Acid Is dried, it Ihould not pofiefii 
that corrofive power which it derives only fr.im the 
Acids wherewith it is armed. In order to free it 
more pcrfeftly from al! Acid, wc order the lire to 
be increaled after the third deficcation -, and the re- 
mainder of the Butter of Antimony to be calcined 
for a fnll half-hour longer. 

That the MarineAcid is feparated from thercgu- 
line part of the Butter of Antiniony, by the deficca- 
lions it undergoes in converting it into Bezoar, is 
proved by this, that, when thefe dcficcations are per- 
formed in clofe veflels, the liquor drawn off is a true 
jlqua Regis, known by the name of the Bezoariic Spi- 
rit of Nitre. 

It remains to be confidered why the Bezoar mi- 
neral, though freed from ail Acid, is, not emetic 1 
while the Puhis Algaroth^ which is likewife the re- 
guline part of the Butter of Antimony deprived of its 
Acid, is fuch a violent emetic, and even to be dread- 
ed for its remainder of caiiflicity. 

In order to difcover the reafuii of this difference, \t.i 
is proper to obfetve that, when we fay Bezoar mi- 
neral and the Puhis Atgaroih contain no Acid, 
niuft not be undcrfiood in too ftri(5i a icnfe : on the J 



42 ElE M EKT S of th 

contrary, there is reafon to think that a certain quan- 
tity of Acid ftill remains in each of them j which 
however is fcarce worth notice, in comparifon 
oi^ the quantity each contained at firfl. This being 
allowed, it will not be difficult to Bnd the differ* 
ence between thefe two preparations of Antimony. 
The Pulvis Algarotb is deprived of its Acid by the 
addition of water alone, which only carries off all the 
loofe Acid it can take up, without making any change 
in the nature of that which continues in combination 
with the reguline parr. Now, as the Marine Acid 
is not intimately united with the reguline part in 
Butter of Antimony ; as it dill retains fome of its 
properties, fuch as attrafting the moifture of the air, 
giving manifeft tokens of its Acid nature, &c ^ and 
as the corrofive quality of this compound depends on 
this laft in particular ; the fmall portion of Acid left 
in the Pulvis yllgaroth will in feme degree preferveits 
former charafter : and hence comes the cffeft of thii 
powder, which ftill retains a little of the corrofive 
quality that belonged to the Butter of Antimony. .; 

But this is not the cafe with the fmall remainder 
of Acid, which pofTibly ftill continues united with the 
Bezoar mineral prepared as here direfted. This 
compound hath been expofed to a fire fufficient, not 
pnly to dry it, but even to calcine it. Now fire i^s 
capable of producing great changes in the texture of 
bodies. It muft have lorced off from the Bezoar all 
the Acid that was not intimately combined with it j 
and that part which it could not drive off, becaufe 
of its obftinate adhefion, it muft have further united 
and combined more clofely with the metallic earth : 
for we fee that fire greatly promotes the aftion of fol- 
vents on the matters with which they are united. 

With regard to the properly emetic quality 
of the Puhis Mgaroth^ it cannot be imputed 
to the combination of any Acid with that pow- 
der J fince we fee that tlie moft powerfully emetic 
: •» pre- 
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prepararions of Antimony, viz', its Regiilus and Glafs, - 
contain no Acid : it muft tliercfore be attributed 
to fome caufc different from that on which its cor- 
rofive quality depends. This caufe we fhall eafily 
find by attending to the different manners in which, 
the Marine Acid, v^hen alone and in Aqua Regia,' 
operates on the reguline part of Antimony, 

The Marine Acid alone diffolves the Regulus of 
Antimony, but with great difficulty, nor doth it* 
cffe£t a complete diflblution thert^of, as is evident' 
from what hath been already faid : whereas the Ma-' 
rine Acid, combined with the Nitrous Acid, and 
therewith forming an Jijua Regis, as in the prepara-' 
tion of Bezoar, diflblves the reguline part of Anti- _ 
mony completely and radically. Now, if is certain 
that, the more efficacioufly Acids operate on metallic 
fubftances, the more of their phlogifton do they de- 
ftroy ; and we cannot but recoiled that the prepa- 
rations of Antimony are fo much the lefs emetic the 
lefs phiogifton they contain, or the further they re- 
cede from the nature of a Kegiilus, and the nearer 
they approach to that of Diaphoretic Antimony : con- 
ftquently it is plain how Bezoar mineral, which is 
a ibrt of calx of Antimony entirely deprived of its 
phlogifton by the intimate diffolucion thereof made 
by the Acids of the /iqua Regis, may be in no de- 
gree emetic 1 while the Pulvis Jlgarath, being a true 
Regulus of Antimony, on which the Marine Acid 
hath operated but very fuperficially, and which (till 
contains a great deal of phlogifton, is a mofl: violent 
emetic. 
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PROCESS XIV. 

Flowers of Antimony. 

AKE an unglazed earthen pot, having an a- 
perture in its fide, with a ftopple to fhut it 
clofe. Set this pot in a furnace, the cavity whereof 
it may fit as exactly as poflTible ; and fill up with Jute 
the fpace, if any, left between the veflel and the fur- 
nace. Over this veffd fix three aludels with a blind- 
head at the top; and light a fire in the furnace un- 
der the pot. 

When the bottom of the pot is thoroughly red, 
throw into the lateral aperture a fmall fpoon-full of 
powdered Antimony. Stir the matter immediately 
with an iron fpatula made a little bending, in order 
to fprcad it over the bottom of the veflel, and then 
flop the hole. The flowers will rife and adhere to 
the infides of the aludels. Keep up the fire fo that 
the bottom of the pot may always continue red f 
and, when nothing more fublimes, put in a like 
quantity of Antimony, and operate as before. In 
this manner go on fubliming your Antimony, tilt 
you have.^s many flowers as you want. Then let 
the fire go out ; and when the veflfels are cold unhitft 
them. You will find flowers adhering all round the 
infides of the aludels and the head, which you may 
colled with a feather. 

O B S ERVAT IONS. *} 

Antimony is a volatile mineral, capable of be- 
ing fublimed into flowers ; but this cannot be eflfeft- 
ed without occafioning a notable change in its parts. 
The reguiine and the fulphureous parts are not united 
fo intimately, or in the fame proportion, in the flo- 
wers as in the Antimony itfelf ; and accordingly we 
find thefe flowers have a ftrong emetic quality, 
which Antimony hath not. They are of divers 

colours ; 
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colours 1 which probably arifcs from tSeir contain- 
ing more or lefs Sulphur. Three or four ahidels arc 
placed one over another, not only with a view to 
provide a greater furtace to whicli the flowers may 
adhere, but alfo to give ihem room enough to cir- . 
culate in, without which they might burft the 
veEcls. 

If you introduce the noflc of a p^r of bellows in- 
to the pot that contains the Antimony, and blow 
upon it, the fublimation of the flowers will be much 
fooncr accomplitbed. This is a general rule with 
regard to all matters that are to be fublimed or eva- 
porated i the reafon of which we have already given. 

It is proper that no interval be left between the 
furnace and the pot containing the Antimony, left 
the heat Ihould be thereby communicated to the alu- 
dels, on which the flowers faften beftwhen they arc 
cold. 

After the operation there remains at the bottom 
of the pot a portion of Antimony half calcined ; 
which being pulverized, and thoroughly calcined 
till it emit no fume, may be employed to make the 
Glafs of Antimony. 



PROCESS XV. 

•Regului of Antimony converted into Flowers. 

PULVERIZE your Regulus of Antimony : 
put the powder into an unglazed earthen pot : 
three or four fingers breadth above the powder, fit 
into the pot a little cover, made of the fame earth 
an^ having a fmall hole in its middle, fo that it may 
with cafe be placed in the pot and taken out when 
there is occafion : cover the mouth of the pot with 
a common lid ; fet it in a furnace, and kindle a fire 
under it fufljcient to make the bottom of the pot red 
and to melt the Reguhss. When it hath been thus 
kept 
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kept in fufion for about an hour, let the fire go oat 
and the whole cool. Then remove the two covers. 
You will find adhering to the furfacc of the Regulus, 
which will be in a mafs at the bottom of the pot, 
white flowers refembling fnow, intermixed with 
beautiful, brilliant, filvcr coloured needles. Take 
them out, and you will find therp make about one 
part in fixty two of the whole Regulus employed. 

Put the covers again in their places, and proceed 
in the fame manner as before : when the veflels are 
cold you will find half as many more flowers as you 
got the firfl: time. 

Proceed thus till you have converted all your Re- 
gulus into flowers. This will require a confiderable 
number of fublimations, which> as you advance, will 
always yield you a greater ponion of flowers \ rc£» 
peft, however, being had to the quantity of Regu* 
lus remaining in the pot. 

OBS ERVAr IONS. 

We muft here repeat what we faid juft befofe^ 
in our obfervations on the preceding procefs ; viz^ 
that Regulus of Antimony is capable of being 
wholly elevated and fubitmed by the aftion of fire i 
but that it muft at the fame time undergo a confide^ 
rable change and alteration. Thefe flowers of 
Regulus of Antimony are very diflferent from every 
other Antimoiual preparation. They refemble tfaie 
Pearly matter in tnis, that they cannot be reduced 
to a Regulus by any means whatever : but they dtf- 
fer from it i . in that they are not fixed ; for, ^ben 
melted by fire, they fly wholly away in vaffo^rs 
2. in that they are. capable of being diflblveftbf 
Ajua Regis f much in the fame manner as the Rqpi* 
lus •, whereas the Pearly matter is knowa to be in- 
difibluble by any Add. 

As foon as Regulus of Antimony is in fiifion, it 
begins to fubrmie into flowers 5 fo that it is necdtcfs 

to 
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to apply a greater degree of heat: than is juft fuf- 
ficient to mek it. 

A pan of fomc width is preferable to a crucible 
for this operation ; becauft the upper furface of -the 
Regulus melted therein is larger, and, the larger that 
furface is, the more confiderable is the quantity fub- 
limed from it. 

The two covers which are applied within and over 
the pot are defigned to check, as much as pofuble, 
thcdiflipation of the melted Uegiikis ; yet without 
abfoUitely excluding the free accefs of the air, the 
concourfe of which is ufefiil in all nrietallic fublima- 
tions. Notwithftanding thefe precautions, it is im- 
poffible to prevent the elcapc of Tome of the 
Regulus, in vapours that cannot be confined. Some- 
what lefs than three fourths of the Reguhis made 
ufe of is nearly the yield in flowers : the reft eva.» 
porates through the interftices left by the covers, 
which muft not be luted for the reafon juft affigned. 





C H A P. 11. ' 


lo. 


0/ Bismuth. 


yx.:.-. . 




t)r>i 


PROCESS I. 


-iii- , 


To cxtrsil Bifnmth from its Ore. 



"^^*XJ ^ E A K the ore of Bifmuth into fmall pieces, 
"^ ^W^ =if"^ therewith fill a crucible either of earth or 
V- Be«i. Set the crucible in a furnace, and l!<:;ht fuch 
"^atfire that the bits of ore may become moderately 
'•'red. Stir the ore from time to time, and, if yog 
perceive it crackle and fly, keep the crucible co- 
vered. At the bottom you will find a button of 
Bifmuth. 

O B S E R- 
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OBSERVATIONS. 

The cxtraftion of Bifmuth from its ore requires 
nothing but fimple fuiion, without the addition of 
any inflammable matter, becaule it is naturally pof- 
lefled of its metalline form. Nor docs it require any 
flux ; bccaiife it is ve'ry fufjb'e : which allows us ta 
melt it, and colleA it in a mafs, without the necef- 
fity of fufing likewife the earthy and ftony matters 
in which it is lodged. Thefe matters remain in their 
firft ftatc •, and the melted Bifmuth defcends by 
its gravity to the bottom of the crucible. No 
greater degree of heat mufl: be applied, on this oc- 
aaflon, than is neceflfary to melt the femi- metal : 
for, as it is volatile, part of it would be diflfipated ; 
fo that much lefs thereof would be obtained, if the 
fire were made too fl;rong, and fo much the lefs as 
another portion thereof would be converted into a 
calx, t or the fame reaibn, the crucible mult be 
taken out of the furnace as foon as you perceive 
that all the Bifmuth contained in the ore is mdtcd» 
and that the button doth not increafe. 

The ore of Bifmuth may alfo be treated like the 
ores of Lead and Tin ; that is, it may be reduced 
into a fine powder, mixed with the black flux, a lit- 
tle Borax, and Sea- fait ; put into a cloie crucible^ 
and fufed in a melting furnace. In that caie you 
will find a button of Regulus covered with fcoria. 
By this method rather more Bifmuth is obtained % 
and it is bed to make uie of it when the ore is poor, 
becaufe, in fuch a cale, none at all would be obtained 
by the other procefs. But here care muft be taken 
to aj^ly at once the degree of fire neceflfary to mdt 
the mixture : for, if it remain long in the fire» 
much Biimuth will be loft, on account of the 
great volatility of this femi-metal, and the facility 
with which it turns to a calx. 

Bifmuth 
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Bifmuth is pretty frequently found pure in its 
earthy and ftony matrices ; and, when mineraUzed, 
it is uftially fo by Arfenic, which being ftili more vo- 
latile fiics off in vapours while the ore is melring, 
provided it be but in a fmaH quantity : if there 
be nnuch of it, and the ore be Cnclted by fufing 
it with the black flux, the Arfenic a)fo is reduced 
to a ReguUis, unites more intimately with the Bif- 
muth, becomes a little more fixed by that union, 
and increafes the quantity of the femi-mctallic mafs 
ftjund after the fufion. 

Though Bifmuth be not ufually mineralized by- 
Sulphur, that is not becaufe it is uncapable of unit-' 
ing therewith ; for, if equal parts of Bifmuth and 
Sulphur be melted together, after the fufion the 
Bifmuth will be found encreafed near an eighth part, 
and formed into a mafs difpofed in needles much 
like Antimony. 

When we come to treat of the ore of Arfenic we . 
fhall have occafion to fay a good deal more con-i 
cerning Bifmuth and its ore ; becaufe thefe mitierajs/ 
refcmble each other very much. .; . 

Mr. Geoffroy, fon of the Academician, hath; 
Ihewnin a Memoir read before the Academy of: 
Sciences, that there is a great refemblance between.- 
Bifmuth and Lead. That Memoir, which contains 
only the beginning of Mr. Geoffroy's courfe of ex- 
petiments, proves that the Author fupports with' 
dignity the glory of his name. It is there demon-: 
ftrated, by a very great number of experiments, that - 
fi^e produces the fame effeds on BiCiimh as on; 
Lead. 1 his femi-metal is converted into a calx, 
into litharge, and into glafs, as Lead is ; and thefe , 
produiftions have the fame properties as the prepa- 
rations of Lead made with the fame degree of fire.* 
Bifmuth is capable of vitrifying all the imperfect 
metals, and of carrj'ing them off through the pores ■ 
of the crucible. £0 that Gold and Silver may be , 
..Vol. 11. E gurir 
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purified and cupelled by its means, as well as with 
Lead. You may on this occafion turn to what wc 
have faid concerning Lead. 



PROCESS II. 

)^muth di^olved hy Acids. Magijiery of Bifmuth. 
Sympalbetichk. 
T N T O a matraJs put Bifmuth broken into little 
X bits : pour on it, by little and little, twice as 
much Jqua I'crtis. This Acid will attack the fcmi- 
metal brifkly, and diiTolvc it entirely, with heat, 
efifervefcence, vapours, and puffing up. The folution 
will be clear and limpid. 

Of all Adds the Nitrons is that which bcft dif^' 
fblves Bifmuth. It is not neceflary, on this occa-' 
fion, to place the phial in which the dinblution is 
performed on a (and-heat, as in moft other metallic 
diflblutions : on the contrary, care muft be taken 
not to pour on all the Jqua Forth at once -, becaufe 
it operates with fo much aftivity that the mixture 
will heave up and run over the vefiel. 

The bare addition of water is fufficient to preci- 
pitate the folution of Bifmuth. If this folution be 
mixed with a very large proportion of water, the li- 
quor grows turbid, appears milky, and depofites a 
precipitate of a very beautiful white. This is that 
White which the Ladies ufe at their toilets. 

Water produces this precipitadon by weakening 
the Acid 1 which probably is incapable of keeping 
the Bifmuth diiTolved, unlefs it have a certain d^ree 
•f llret^th. 

If you would have a Magiflery of Bifmuth beau- 
tifijlly white, you muft perform the diflblution with 
an ^^u& Fcriii that is not tainted with any mixture- 
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of the Vitriolic Acid ; for this gives the precipitate i '. 
dirty white colour, inclining to grey. Several ail* 
thors advife the ufc of a folution of Sea-falt, inftcad \ 
of ptire water, for precipitating the Bifmuth, ima- ■ 
gming that this Salt wili eifeft a precipitation here ii \ 
it does in the cafes of Silver and Lead. But Mt. 
Pott, a German Chymift, v/ho hath publifhed i 
long diiTertation on Bilmuth, pretends, on the corf-, 
trary, that neither Sea- fait, nor its Acid, is capable 
of precipitating this femi-metal ; and that when a 
precipitation takes place on mixing them with oOV 
iblution, it is brought about only by means of thfe 
water in which thofe fubftances are diffbfed, 

Bifmuch may alfo be precipitated by the means df 
Fixed or Volatile Alkalis ; but the precipitate is not 
of fo fine a white as when procured by the means oi 
pure water only. 

If a greater quantity of Jqua Forth^ than that 
prefcribed in the proceJs, be made uie of to diflblvA 
tlie Bilinuth, a great deal more water ■will alio kt 
requ ired to precipitate the Magiftery; bccaufe thcrft 
will be much more Acid to weaken. This Whiti . 
ought to be well wafhed, in order to free it frorri 
any remainder of acidiry ; and it ftiould be kept iit 
a bottle well Hopped ; becaufe the accefs of the aiP 
makes it turn brown, and if any of the Acid be left 
it will turn it yellow. i 

A folution of Bifmuth prepared with the propcf 
quantity of Aqua Fortis, that is, with two parts 0/ , 
the Acid to one of the femi-metal, coalelces intt) 
little cryftals almoft as foon as made. ' 

A<}ua Forth not only aits on Bifmuth when ft- 
parated from its ore, and reduced to a Regulus^ 
but attacks it even in its ore, and likcwife diffolvei . 
at the fame time fome portion of the ore itfelf> , 
With this folution of the ore of Bifmiith Mr. Hel- : 
lot makes a very curious Sympathetic Ink, differing*! 
from all that were known before. ' [ 
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Mr. Hcllot prepares the liquor in tlie following 
manner : " He bruifes the ore of Bjfmuth to a 
" coaifc powder. On two ounces of this powder 
" he pours a mixture of five ounces of common 
*' water with five ounces of jfqua Forth. He 
" docs not heat the veflel till the firft ebulhtions are 
*' over. He then fets it in a gentle land-heat, and 
" lets it digeft there till he fees no more air-bubbles 
" rife. When none appear in this heat, heincreafe* 
" it fo as to make the folvcnt boil flightly for a full" 
" quarter of an hour. It takes up a tinfture nearly' 
*' of the colour of brown beer. The ore that gives 
** the .-Iqua Forlii this colour is the bcft. He then 
** lets tlie folution cool, laying the matrafs on its 
*' fide, that he may decant the liquor more conve-- 
** niently when all is precipitated that is not' 
•* taken up by the folvent. 

*' The fccond vefTel, into which the liquor Is firft 
*' decanted, he alfo lays declining, that a new pre- 
•' cipitation of the undiflblved matters may be ob- 
" laJned ; after which he pours the hquor into a 
** third veflel. This liquor muftnot be filtered, if 
*' you would have the reft of the procefs fucceed 
*' perfc6tly ; becaufc the Aqua Fertis would diflblve 
*' fome of the paper, and that would fpoil the co- 
*{ lour of your liquor. 

" When this folution, which Mr. Hcllot calls the 
*' imprtgnalieiiy is thoroughly clarified by being 
'* decanted three or four times, he puts it into a 
*' glafs bafon with two ounces of very pure Sca- 
** fait. The fine white fait made by the fun fiic- 
" cecded beft with Mr. Hellot. If that cannot be 
*t had, common bay-falt, purified by folution, fil- 
*• tration, andcryftallization, may be u fed inftcad 
V of it. But as it is rare to meet with any of the 
•' fort that is not a little tainted with iron, the white 
*' bay-falt is to be preferred. The glafs bafon he 
*.' fets in a gentle fand-heat, and keeps it there till 
. -. *' the 
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' the mixture be reduced by evaporation to an aL 
' moft dry faline mafs. 

•' If you dcfire to fave the Aqua Regis, the im- 
' pregtiation muft be put into a retort, and diftilled 
' with the gentle heat of a fand-bath. But there 
' is an inconvenience, as Mr. Hellot obferves, in 
' employing a retort ; which is, that, as the faline 
' mafs cannot be ftirred while it coagulates in the 
' retort, it is reduced to a compaift cake of colour- 
' ed Salt, which prefents but one (ingle furface to 
' the water in which it muft be diflblved ; fo that 
' the diflblution thereof takes up fometimes no lefs 

■ than five or fix days. In the bafon, on the con- 
' traiy, the faline mafs is eafily brought to a gra- 
' nujated Salt, by ftirring it with a gTafs rod; and, 
' when thus granulated, it has a great deal more 

■ furface j it difiblves more eaiily, and yields its 
' finfture to water in four hours time. Indeed one 

■ is more expofed to the vapours of the folvent, 
' which would be dangerous, if the operation were 

■ to be often performed, without proper precau- 
' tions. 

*' When the bafon, or litde veflel, containing 
' the mixture of the impregnation and Sea-falt 
' is heated, the liquor, which was of an orange 
' coloured red, becomes a crimfon red i and, when 
' a_ll the phlegm of the folvent is evaporated, it ac- 
' quires a beautiful emerald colour. By degrees it 
' thickens, and turns of the colour of a mafs of 
' Verdegris. It muft then be carefully ftirred with 

■ the g!afs rod, in order to granulate the Salt, 
' which muft not be kept over the fire till it be 
' perfeftly dry ; becaufe you run a rifle of lofing 
' irrecoverably the colour you are fceking. You 
' may be fure you have loft it, if by too much 
' heat the Salt that was of a green colour turn 
* tp a dirty yellow. If it be once brought to this 
' ftatc, it, will continue without changing when 

E J " cold. 
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** cold : but if care be taken to remove it from the fira 
♦* while it is ftili green, you will fee ir gradually grov 
*' pale, andbecom.cof abeautifulrofccolouras it cools. 
'' Mr. Hellot fcparates it from this vcflel, and 
^* throws it into another containing diftilled rain 
" water : and this fecond vcflel he keeps in gentla 
** digeftion till he obfervcs that the powder which 
•* falls to the bottom is perfedly white. If, after 
^* three or four hours digcfting, this powder ftiU 
^* continues tinged widi a role colour, it is a proc^ 
** that water enough was not added to diflblve all 
" the Salt impregnated with the tinfturc of the fo- 
^* lution. In this cafe, the firft tineed liquor muft 
^* be poured off, and frelh water added in propor- 
" tion to the quantity of tinged Salt that is fup- 
pofed to remain mixed with the precipitate. 
^^ Whep the ore is pure, and doth not contain 4 
great deal of fufible ftonc, commonly called 
Fkor or ^arfZf aji ounce of it generally yields 
•* tinfture enough for ei^t or nine ounces of wa- 
•^ ter, and the liquor is. ofa beautiful colour, like that 
*^ ofthelilach or pipe tree bloflbm. In order to 
prove the effeft of this tindure, you muft write 
with this lilach-colouretl liquor qn good welj 
gummed paper, that does not fink : or you 
** jTjay u|e if to fliade the leaves of fome tree or 
" plant, haying firft drawn the outlines thereof 
•* Jighpjy witli Chin^rjnlf or wjth a black-lead pen- 
?* ciL Let this coloured drawing, or writing, dryj 
*^ ip a warm ^r. Yqu wilj perceive no colour while 
*^r it is cole} i but, if it be gently. warn^ed before the 
^*. fire, y:o\i will fee. th^ writing, or thedrawing, gra- 
M flually aj:cjuir<i a i?lue or greeoiftirblue cplouri 
f* which is. vifxhle„ as long aj^^the paper continues a 
f lijttle warm, arid djlappjear^, entirely, wbe^ it 
cpojs.'* 

Tj^c . Angularity of this fympjithetic Ink. confift$ 
|oi it? W^f^f^Y P^' difappsaring- e^ir^ly and becom* 
m.*mmh fHOPgI» « ^e fi9F'toucl}c4" with any 
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thiiig whatever : and this diftinguifhes it from ail 
others j which, when once rendered vifibie by the 
application of proper means, do not again diiap- 
pcar, or at leaft not without touching the ftrokes 
On the paper with fome other liquor. 

Mr. Helloc made a vaft variety of experiments 
on this fubjeft, and gave his fympathetic ink fuc- 
ceflively the properties of all others that are known. 

It follows from Mr. Hellot's experiments that it 
is the Acid of Sea- fait which makes diisfaline wiT^Miii 
of a green colour while it is hot ; that without thii 
Acid the faline matter continues red ; and that 
the folution of Bifmuth-ore in Jqua Fertis may 
therefore ferve as atouchftonc, to difcover whether or 
no any unknown Ii^alt under examination contains 
Sca-falt, or a portion of the Marine Acid. 

He alfo proves, in the Memoirs he hath given in 
on this fubjcft, chat the Nitrous Acid is the true 
folvent of thofe ores of Bifmuch which contain 
moreover Smalt and Arfenic. That Acid dif- 
folves all the metallic and colouring matters contain- 
ed in thole ores, fparing nothing but the fiilphure- 
ous and arfenical portion, the greateft part of which 
remains precipitated ; and from this colouring matter 
the rympathetic ink derives its virtue. 

Under the head of ArienJc we Ihall fpeak more 
amply of this matter in Cobalt, or ore of Arfenic, 
tTiat gives a blue colour to the fand with which it is 
vitrified. 

The Vitriolic Acid doth not, properly fpeaking, 
dUToIve Bifmuth. If to one part and an half of 
this femi-metal you add one part of Oil of Vitriol ; 
diftill the whole to drynefs 1 and theli lixiviate 
with water what remains in the retort ; the li- 
qu<3r yoii obtain by this means will be of a redilh 
yellow colour, but will let nothing fall when mixed 
with an Alkali ; and this Ihews that the Vitriolic 
E 4 Acid 
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Acid i&s only upon the inflammable part of Bif- 
muth, and doth not diflblve its metallic earth. 

It diJTolves the ore of Bifmuth more perceptibly 
than Bifmuth itfclf; bccaufe the ore contains, bc- 
fides the reguline part, an arfcnical matter, and a 
coloured matter, over which perhaps it hach more 
power. 

The AcidofSea-faltattacIcs and diflblves Bifmuth 
in fome. fniall mcafurc, but (lowly and with difficul- 
ty. That this Acid diflblves a portion of our femi- 
mctal may be proved, by mixing a Fixed or Vola- 
tile Alkali with Spirit of Salt in which Bifmuth hath 
lain fome time digelHng j for then a precipitate 
fails. 

But, though the Marine Acid be capable of dif- 
folving Biimnth, it doth not follow that it hath a 
greaier affinity than the Nitrous Acid with this me- 
lalJic fubftance, as fome Chymifls have thought 1 
who imagined that, in the precipitation of the Ma- 
gifl:ery of Bifmuth by a folution of Sea-fa!c, the Acid 
of that Salt quits its bafis to unite with the Bifmuth 
, which it precipitates, as is the cafe in the precipita- 
[ tions of Lead and of Silver by the fame Salt, and 
that it formsj on this occaCon, a. Bifmuthum cor- 
mvm. 

On this fubjedl Mr, Pott obfcrved, i . that, when 

only a fmall quantity of the folution of Sea-falt is 

mixed with the folution of Bifmuth in the Nitrous 

Acid, no precipitate is formed: now it is certain that 

when the fmalleft quantity whatever of Sea-falt is 

mixed with the folution cither of Lead or of Silver, 

' a precipitate is immediately depofired, in a quantity 

r proportioned to that of the Salt ufed. 

[ . 2. Mr. Pott, having examined the precipitate of 

L Bifmuthfhrowndownbyafolution of Sea-falt, found 

I ij not to have tbt properties of a metallic fubftance 

I rendered horny : on the contrary, that precipitate 

I being expofcd to a very violent tire appeared refrac- 

l^tory, and could not be melted. 

C H A P J 
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PROCESS I. 

To extra£i Zinc from its ore, or from Calamine. 

TAKE eight parts of Calamine reduced to a 
powder ; mix this powder accurately with one 
part or fine charcoal-duft, previQuf]y calcined in a 
crucible to free it from all moifture : put this 
mixture into a ftone retort coated with lute, leav- 
ing a third part of it empty : let your retort in 
a reverberatory furnace, capable of giving a very- 
fierce heat. To the retort apfJy a receiver, with a 
little water in it. Kindle the fire, and raife it by 
degrees till the heat be ftrong enough to melt cop- 
per. With this degree of fire the Zinc being me- 
tallized will leparate from the mixture, and fiiblime 
into -the neck of the retort, in the form of me- 
tallic drops. Break the retort when it is cold, and 
colleft the Zinc. 

OBSERVATIONS. 

The procefs here given for fmelting Zinc out of 
Calamine is taken from the Memoirs of the Aca- 
demy of Sciences at Berlin. The author of it is Mr. 
Marggraff, a fltilful ehymilV, whom we have already 
had occafion to mention under the article of Phof- 
phorus. 

Till this procefs was pnblifhcd, we knew no me- 
thod of obtaining pure Zinc direftly from the Lapis 
Calaminaris, 

Moft 
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Moft of the Zinc we have comes from an ore of 
difEcult fuflon that is worked at Goflar, and yields, 
at one and the fame time, Lead, Zinc, and another 
metallic matter called Cadviia Fcrnacum^ which alio 
contains much Zinc, as we (hall afterwards (ee. 

The furnace ufed for fmclting this ore is cloftd on 
its fore fide with thin plates or tables of (lone, not 
above an inch thick. This (lone is greyUh, and 
bears a violent fire. 

In this furnace' the ore is melted amidd charcoal, 
by the help of bellows. Each melting takes twelve 
hours, during which time the Zinc flowing with 
the Lead is refolved into flowers and vapours, great 
part of which adheres to the fides of the furnace in 
the form of a very hafd cruft of earth. The work- 
men take care to remove this cruft from time td 
time ; for it would otherwifc grow ib thick at laff 
as to leflfen the cavity of the furnace very confi- 
dcrably. 

There adherer rrioreover to the fore-part of the 
furnace, which is formed, as we faid before, rsi 
riiin plates of ftone, a metallic matter, which is tlic' 
Zinc, and is carefully collefted at the end of 
each melting, by removing from this part all the' 
Kve coah. A quantity of fmall-coal is laid un- 
lighted at the bottom 5 and on this fnTiall-coal, by^ 
ilriking the (lone plates gently with a hammer, thfc? 
Zinc is made to fall out of the other matter, known 
by the Latin narrte of Cadmia Fornacum^ apiong 
i^ich it appears fixed in a radiated form. To this 
other matter we may properly enough give the name? 
of Fttrmce-CalamiHe. The Zinc falls in the fomi' 
erf a- melted metal, all on fire, and in a-'brighc flamel 
k i;«rould (bon be entirely biimt arid' reduced ttt* 
jBowers, as we (hall fee, if it were not extingui(hed;. 
and eafily GOdled and fixed, by being'hid under the 
unlighted fmalLcoaiphided belo^ydn purpofe to r^' 
«eive it. 

The 
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The Zinc adheres to the fore-pare of the furnace 
preferably to any other, becaufe that bsing the thin- 
neft is therefore the cooleft : and, in order further 
to promote its fixing on this part, they talte care 
to keep the thin ftone places cool during the opera- 
tion, by tlkowing water on them. 

Hence it appears that Zinc is not extracted from 
its ore by fulion and the precipitation of a Regulus» 
like other metallic fubftances. This is owing to the 
great volatility of our femi-metal, which cannot^ 
without fubliming, bear the degree of fire necelTary 
to melt its ore. It is at the fame time fo combuft- 
ible, that a great part of it riles in iioweia which 
have not the metalline form. 

Mr. Marggraff provides againft tliefe inconve- 
niences by wprking the ore of Zinc in clofc vcfiels. 
By|this means he prevents the Zinc from taking fire, 
snd being converted into flowers 1 fo that it; fub- 
limes in its m.etatiine form. The water in the rc^ 
cipierjt lerves to receive and cool the drops of Zinc 
that may be forced quite over the h-.-lm. As 
ihe operation requires a moll violent fire, thele drops 
mull needs ifilie exceeding hot, and, without this 
precaution, break the recipient. 

Mr. Marggraft" by the fiime proceis extra(5ted 
Zinc out of the Furnace-Caiamine procured from ores 
containing Zinc ; from lutty, which is a fort ol 
furnace ca. amine -, from the flowers and from the 
calx of Zinc ; and from tixe precipitate of White 
Vitriol 1 all of them matters known to he Zinc, 
that wanted noihiog but the philogifton to give it 3 
rerai-metallineform, and from wliichneveithelefs no 
body could, evtr before him procure any Zinc. 

Mr. Marggraff obierves, that the Zinc ob- 
tained by his procefs bears being flatted under the 
hammer into pretty ihin plates ; which the common 
Zinc will, not dp. The caufe of this probably is, 

that - I 
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I Hut the Zinc obtained by his method is more !n- 
}timate]y combined with the phlc^ifton, and con- 
Eoins a greater quantity thereof, than that which is 
Iffeocured in the ordinary way. 
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PROCESS n. 

To Jublimc Zinc into Flcwer!. 
., lAKE a very deep, large crucible ; place this 
^,jL crucible in a furnace, io that it may ftand in- 
^tning in an angle of forty-five degrees nearly. 
Throw feme Zinc into it, and kindle a fire in the 
feirnace fomewhat ftronger than would be neceflkry 
to keep Lead in fufion. The Zinc will melt. Stir 
it with an iron wire, and there will appear on its fur- 
tace a very bright white flame ; two inches above 
this flame a thick, fmoke will be formed, and with 
this fmoke exceeding white Flowers will rife, and re- 
main fome time adhering to the fides of the cru- 
cible, in the form of a very fine light down. When 
the fiame flackens, ftir your melted matter again 
with the iron wire : you will fee the flame renewed, 
and the Flowers begin again to appear in greater 
abundance. Go on thus till you obferve that tha 
joaccer will not fiame, nor any more Flowers rife. . 

OBSERVJTIONS. jj 

Zjnc takes Sre very cafily as foon as it is affeft'-' 
ed by a certain degree of heat j which proves that 
in the compofition of this femi-meta! there is very 
much phlogifton, united but flightly with its me- 
fCftllic earth. The Flowers into which Zinc refolves, 
iring its combuftion, are of a perfeftly fingular 
'nature, and differ greatly from all the other pro- 
duftions obtainable out of metallic fubftances. 
They may be confidcred as the very calx of Zinc, 
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or its metaHic earth robbed of its phlogifton, and 
fublitned during the combuftion of this fcmi-metd, 
being probably carried up by the phlogifton in fly- 
ing otF. For thefc Flowers, when once fublimed, 
are afterwards exceedingly fixed : they fuftain the 
greateft violence of fire without rifing» and arc 
converted by it into a fort of glafs. 

None of the nnethods hitherto employed, &r rc- 
fioring to the Flowers of Zinc tlieir metalline fomi, 
have ever fuccceded. When treated like other me- 
talline calxes in a cnicible, with every kind of in» 
flammable matter, and different forts of reducing 
fluxes, they never can be re-metallized : they only 
melt with the flux, and produce a kind of Glais. 

Mr. MarggrafF indeed, as mentioned before, ob- 
tained Zinc from thcfe Flowers, by treating them as 
he did Calamine in a retort with charcoal-duft : buc 
as the Flowers often carry up with them little par- 
ticles of undecompofed Zinc, there ftiil remains fomc 
tknibt concerning the reduftion of thcfe Flowers, 
even by this method. 

If the crucible, into which you put the Zinc" to 
be converted into Flowers, inftead of being left 
open, as direftcd, be covered with another cru- 
cible inverted, the two vcflTels luted together, placed 
in a melring furnace, and a ftrong fire immediately 
kindled and kept up for about halfan hour j you will 
find, when the velfels are cold, that all the Zinc 
hath left tlie lower crucible, and is fublimed into the 
upper one, in its metillinc form, without fuf- 
fering any decompofition. This experiment proves 
that Zinc, to be converted into Flowers, muft ne- 
ceffarily be fer on fire and burnt. As it cannot burn 
in clofe veflels, any more than other combuftiblc 
bodies, and as it is volatile, it fublimes without 
fiifi^cring any .decompofition. Regulusof Antimony 
and Bilinutti may be fublimed in the fame manner ; 

but 
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but not fo cafily as Zinc, which is fiill more vbU-* 
tile than thofe other Icmi-mctaU. 

It is neccflluy to Ilir the Zinc in fufion from tune 
to time with an iron wire, when you intend to con- 
vert it Into Flowers ; for tlwre f(;rms on its furface 
a grey cnjlt (hat oblb-ufts its deiUgr^cion, and be- 
neath which it is gradtially conceited ir)to a clotted 
calx. Tn order, therefore, to promote the rifing of 
the Flowers, care muft be taken to break this cruft, 
as oft asitbeginstoforrn. Ont his there immediately 
appears a very brightwhite flame : two inches above 
the flame is feen a thick fmoke, and with this findoB. 
very white Flowers riTe, that continue Jome time aAfjM 
hering to the infide of th£ crucible, in the form ifl 
a fine down. ■ ^ 

M. Malouin, who, in ftindry Memoirs on ZinC, 
hath endeavoured to difcovcr what rcfemblance there 
is between this femi-metal and Tiny tried to cakine 
Zinc in the fame manner as Tin ; but found it 
fomewhat more ditGcult. Zinc, while it is not in 
fiifion, doth not calcine i but it begins to turn to a- 
cab: the moment it begins to melt. M. Malouin, 
having repeated the fufion of Zinc a great num- 
ber of times, by that mean» collected at laft a 
quantity of the calx of this femi-metal, refembling 
other metalline calxes. This calx of Zinc he 
melted in a crucible with animal fatj whereby 
the caU was remetallized, and reduced to Zinc. 
There is great rcafon to believe that the calx of 
Zinc made by this method is not lb much burnt aS' 
the Flowers, and that it ftill contains, a portion i * ' 
phlog|fton. 
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PROCESS III. 
To cemhine Zinc with Cepfer. Brafs. Prince's 
Metal, &c. 
^OUND one part and an half of Calamine, 
Jr^ and an equal qiuntity of charcoal : mingle 
ihele two powders together, and inoiften them witl\ 
a little water. Put this mixture into a large cruci- 
ble, or fonie other earthen vcfiel chat will bear a 
melting heat. Amongfl: and over this mixture put 
one part of very pure Copper in thin plates, and then 

I put frefh charcoal-duft over 4' '■ clofe the criiclb]e j 
fet it in a melting furnace j put coals all round it, 
and let them kindle gradually. Raife. (hefirefo as to 
make the crucible very red hot. "When you obferve 
that the flame hath acquiri!;d a purple or blueifh-green 
colour, uncover the cri:cib!e, and dip into it an 
iron wire, to examine wf.ethc-r or no the copper be 

] in fufion under the charcoal-duft. If you find it \\ 
moderate the force of the fire a litde, and letyoiir 
crucible remain in the furnace for a fev/ minutes. 
'I hen take it out and let it cool: you will find 
your Copper of a gold colour, increaled in weight 
a fourrh, or perhaps a third part, and yet very mal- 
leable. 

OnSERyATJONS. 

The Lapis Calaminaris is not the only fubftancc 
with which Copper may be converted into Brafs : 
all other ores containing Zinc, the Furnace-Cala- 
mine that fubiimes where fuch ores are worked, Tut- 
ty. Zinc in fubftance, may be lubftituted fbr it, 
and, like it, will make very fine Brafs 1 but, in 
order to fuccecd, fundry precautions are neceflkry 
which we Ihall now lay before you. 

This procefs is a fort of cementation : for the ^h 

Calamine doth not melt j only the Zijic is_converted ^H 
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into vapours, and then combines with thcGopper, 
On this the fuccels of the operation partly depends, 
as it is the means of the Copper's prcfcrving ks 
purity and malleability; becaule the other metallic 
iiibftances that may be united with the ore of Zinc, 
or with the Zinc itfelf, not having the fame volati- 
fity, cannot be reduced to vapours. If you are 
apprifed that the Calamine, or other ore of 
Zinc ufed on this occafion, is contaminated with a 
mixture of any other metallic matter, you muft 
mingle luting earth with the charcoal-dufl: and the 
matter containing the Zinc j make it into a ftiif 

Jade widi water \ of this make a bed at the bottom 
F your crucible, and ram it hard down ; lay the 
topper plates thaeon, cover them with charcoal- 
dull:, and then proceed as before. By this means 
when the Copper melts it cannot fall to the bottom 
of the crucible, nor mix with the ore ; but is borne 
op by the mixture, and cannot combine with any 
Aing but the Zinc, that rifes in vapours, and, 
pafTing through the lute, fixes in the Copper. 
. Lapis Calsminaris, or other ore of Zinc, may 
4lfo be purified before it be ufed for making Brafs ; 
eftiecially if adulterated with Lead ore, wliich is 
Often the cafe. For this purpofe the ore muft be 
TOafted in a fire ftrong enuugh to give a fmal! de- 
gree of fufion to the leaden matter ; which will 
^icreby be reduced into larger, heavier, and tough- 
er mafll's. The moft fubiile particles are dilTi- 
^ated in tlie torrefaftion, together with fbme of 
the Calamine. The Calamine, on the contrary, 
is by roafting made more tender, lighter, and 
ijiuch more friable. When it is in this condition, 
put it into a walhing tray or fan ; dip the tray in a 
vcflel fiill of water, and bruife the matter it 
contains. The water will carry off the lighteft 
powder, which is the Calamine, and leave nothing 
at t\\^ bottom of the tray but the hcavieft fubftance ; 
that is, the leaden matter, which is to be rejefled 
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fts ulelds. The powder of the Calamine will fet- 
tle at the bottom of the veflet, where, after pour- 
ing off the water, it may be found, and u fed as 
above direfted. 

In this operation the charcoal-duft ferves to 
prevent both the Copper and the Zinc from being 
Calcined : and for this realbn, when you work on a 
great quantity of materials at once, it is not ne-' 
ceflary to ufefo much charcoal-duft, in proportion, 
as when you work but on a fmall quantity ■, becaiife, 
the greater the mafs of metal, the iefs eafJy will 
it calcine. 

Though the Copper melts in this operation, yet 
it is far from being necefTary to apply fuch a ftrong 
fire as Copper ufiially requires to melt it : for the 
aCcelTion of the Zinc, on this occalion, communi- 
cates to it a great degree of fufibility. The encrcafe 
oi its weight is alio owing to the quantity of ZirtG 
combined with it. Copper acquires ftil! another 
advantage by its anbciation with this Icmi-metal ; 
for it remains longer in the fire without' calcining- ' 
Brafs well prepared ought to be malleable when 
cold. But in whatever manner ic be made, and 
whatever proportion of Zinc there be in it, it js 
conftandy found quite unmalleable when red-hot. 

Brafs melted in a crucible, with a fierce heat, 
takes fire almoft like Zinc, and from its furfac* 
many white Rowers afccnd, dancing about in flakes 
like the flowers of Zinc. They are indeed the 
fiowers of Zinc, and the flame of Braft iirged by a 
ftrong fire is no other than the flame of the Zinc 
that is united with the Copper, and then burns. If 
Brafs be thus kept long in fnfion it will lofe almoft 
all the Zinc it contains. It will alfo lofe much of 
lis weight, and its colour will be nearly that of 
Copper. It is therefore neceflary, towards per- 
formiag'this operation aright, to feize ihe moment 
when the Copper is fufficicntly impregnated wil' 
Vol. U. F Zii 
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Zinc, wlicn it hath acquired the moft wciglit and 
the finert colour, with the leaft detriment to its duc- 
tility, tlut is poUible, and that inllant tu put out the 
fire; becauic, it thcCopper be Ict't lon(»cr in tufion, 
it will only !ole the Zinc already united with it. 
Skill acquired by much pra&ice, and an acquain- 
tance witK the particular Calamine employed, ate 
neceflary to giiitle the Artilt iiircly through dits 
operation ; for there are very confidcrablc difftrencc* 
between the fundry ores of Zinc. Some of (heiii 
contain Lead, as was faid above, and in others there 
is Iron. When thefe heterogeneous metals come to 
be mixed with the Copper, they do indeed augment 
its weight, but they render it at the fame time pale, 
and make it very harih. Some CaJamines require 
CO be roafted before they can be uled for this pur- 
. pole, and in the torrefaftion emit vapours of a Vola- 
tile Alkali, fuccceded by v^xjiirs of a Sulphureous 
Spirit : others exhale no vapours while roafting, 
and may be employed widiout any antecedent pre- 
piiration. Thele difiencnt qualities muft: evidently 
r produce great differences in the operation. 
PI lirafs may alio be made, .-is Prince's metal and 
tJ^her imitations of Gold are aftually made, by ufing 
■ &inc in fubdance, intlead of the ores that contain 
^it. But thefe compofitions have not, when cold, 
' the duiftility of Br^lJ prepaa'd with Lapis Calami- 
nans, becaufe Zinc is ieldom pure, or free from a 
mixture of Lead. Perhaps allb the different man- 
ner in which the Zinc unites with the Copper may 
I jKintribute to this variation. 

To obviate this inconvenience, tlie Zinc muft be 
\ iefined from all alloy of Lead. The propt-Tiy of 
I ieing indillbluble by .Sulphur, which this femi- metal 
* mfleflcs, points out a very praflicable meihod of 
_ Joing it. The Zinc miift be melted in a cructiilQ, 
-'and stirred brifkly with a (Irong iromvire, while 
"" jfiiiw.and mineral Sulphur are alternately projca^ 

upon 
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upon it ; but ib chat the quantity of .'■"ulphur may 
gpeady exceed ciiat of the tallow. If the Sulphitr 
do not bujrn entii'ely away, but form a kind of ico- 
ria on the furface of the Zinc, it is a lign that your 
femi-meEal coDfains Lead. In this cafe you muft 
continue throwing in more Sulphur, and keep ftir- 
jing the Zinc incefianrly, till you perceive that die 
Sulphur ceafes to unite any more with a metallic iib' 
ftance, but burns freely on the furface of the Zinc. 
The femi-metal is then refined ; becaufe the Sul- 
phur, which cannot difiblve it, unites very readily 
with the Lead, or other metallic fubftance, con- 
tained in it. V 

If Zinc thus refined be mixed with pure Copper, 
in the proportion of a fourth, or a third part, and 
the mixture be kept in fiifion and conftandy ftirring 
for fome rime, the Brafs produced will be as ductile, 
■when cold, as that made by cementation with the 
Lapis Calannnaris- 

With regard to Prince's metal, and other imita- 
tions of Gold, they are made either widi Copper 
or Brafs re-combincd with more Zinc. As it isne- 
ceflary, for giving them a fine golden colour, to 
mix with them other proportions of Zinc than that 
required to make Brafs only, they are generally 
much lefs duftile. In 1725 M. GL-cffroy ga\e 
a Memoir on this fubjeft, in whidi lie examined 
the effeifts of incorporating both Copper and Brafs 
wiih Zinc, from a fmall to a very large quantity. 
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Zinc dijfohed in the Mineral Acids. 

TTTEAKEN concentrated OiJ of Vitriol by 
.,".y\f , mixing with it an equal quantity of water. 
- ,|fllp,a mitrais put the Zinc you intend to dilTolve; 
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firft broken to fmall pieces. Pour on it fix tiirses 
i:s weight of the Vitriolic Acid, lowered as above 
dircfted, and let the matrafr. in a i'and-bath genti/ 
heated. 'I'hc Zinc will dilTolvc cntiiely, without 
any fediment. The Neutral Metallic iiak rtluking 
from this diflbliuion ihoots into cryftals, which go 
by the name of li^'kite Vitrid^ or yitricl cf Zinc. 

o ns E R V A no N s. 

t 

Though Zinc be foluble in all the Acids, ^d 
when combined with thofe Acids exhibits fomc un- . 
i.cmmon phenomcnn, yet M. Hcllot is the firil that 
ever jjave a r.;ut:cul:\r account of wiiat happens in . 
thofe diffohitions : fo that all we have to fay on this 
head is cxtrafted from that (icr.tkman's Memoirs. .' 
If a folurion of Zinc in the Vitriolic Acid, pre- 
pared according to the directions in the procefe, be 
diftilled from a retort placed in a fand-bath with a 
graduated heat, almolt half the liquor prefently 
comes over in pure phlegm* A fmall quantity of 
a Sulphureous Acid Spirit rifcs next. A greater 
tDrce of fire is now requifite : the retort muft there- 
fore be removed into a reverberatorv, and thediftU- 
ktion continued wich^a nak^d fire. On the firft im- 
prcflion of this heat an odour of l.iver of Sulphur- 
difcovers itfelf, which becomes fharp and fuffocat- 
ing towards the end of the dillillation. In two 
hours time white vapours begin to appear, as in the 
reftification of common Oil of Vitriol. If the Re- 
ceiver be then fliifted, you will obtain an Oil of Vi- 
triol, in quantity about the eighteenth part of the 
whole ufed in the diftillation, which, diough ful- 
phureous, is yet fo concentrated, that, if a few 
drops thereof be poured into a weak Oil of Vitriol, 
they fall to the bottom with as much noife as il' they 
were fo many bits of red-hot iron, and heat this Qjl 
of ViLiiol as much as common Oil of Vitriol heats 
water. 

At 
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At the bottom of. the retort there remains a dryj 
wliite, cryftalline, faline mafsf, exceeding, in weight* 
the Zinc that was diflblved, about a twelfth pait ot 
the whole weight of the liquor. The cncreafe of its 
weight is owing to a portion of the Vitriolic Acid 
that remains concentrated in the Zinc, and could 
not be expelled by the fire. This portion of Acid 
adheres to it moft tenaciouQy : for, though M. 
Hellot kept the retort containing it during two 
whole hours in fo violent a fire that the veflel began 
to melt, the fmalleft vapour did not rife from it. 

This faline Caput mortuum is in the form of 
needles, much like the Sedative Salt. It is cauftic, 
grows confiderably hot when water is poured on it, 
and gives in the. air, but flowly. Spirit of Wine, 
digefted with this Salt for eight or ten d^ays, acquires 
the fame fmell as that Which is mixtd with concen- 
trated Oil of Vitriol in pEcparing i^ther. 

Zinc is diflblved by the Nitrous and Marine 
Acids, much in the fame manner as by the Vitriolic ; 
except that the Marine Acid does not touch a blackj 
fpungy, rarefied matter, which it feparates from the 
Zinc. M. Hellot found upon trial that this matter 
is not Mercury, and that it cannot be reduced to a 
metallic fubftance. 

That ingenious Chvmift diftilled likewife Solu- 
tions of Zinc in the Nitrous and Marine Acids. 
There came over at firft, as there did from the folu- 
tion m,ade by the Vitriolic Acid, an aqueous, and 
then an acidulated liquor. At laft, by exciting the 
fire with great violence, towards the end of the dif- 
tiUation, he obtained a fmall quantity of the Acid 
that had been employed in the difiblution : but the 
fmall portion of Acid thus obtained was exceeding 
ftrong ; and the quantity of the Nitrous much 
liiore confiderable than* that of the Marine Acid. 

A fblution of Zinc in the Marine Acid, being 
diftilled to drynefs, yields a Sublimate on applying 
a violent heat to it. 

F 3 KVV 
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All the Acids diffolvc with cafe, not only Zinc, 
but its Mowers alfoi and that nearly in the fanie 
quantity, and with aimed all the fame phcnotnena. 
Mr. Hellot, obferving that the rcfiducs of moft of 
the folurions of Zinc have a great refemblance with 
its Flowers, is of opinion that this femi-metal may be 
reduced, by the means of Iblvents, to the fame (lane 
into which it is brought by the fire when fublinied 
in Flowers. 
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CHAP. IV. 

Of Arsenic. 



P R O C E S S I. 

To extraSlArfenicfrom its Matrices. Znfre or Smalt. 

POWDER fome Cobalt, white Pyrites, or 
other Arfcnical matters. Put this powder in- 
to a retort with a (hort wide neck, leaving a full 
third thereof empty. Set your retort in a rcverbc- 
rating furnace ; lute on a receiver; heat your veflel 
by degrees, and increafe the fire till you fee a powder 
fublime into the neck of the rerorc. Keep up tlhc 
fire in this degree as long as the fublimation conti- 
nues : when this begins to fiacken, raife your fire, 
and make it as ftrong as the vcffels will bear. 
When nothing more afcends, let it go out. On iin- 
luting the veflels, you will find in the receiver a little 
Arfenic in the form of a fine light farina. The 
neck of the retort will be full of white flowers, not 
quire fp fine, fome of which will appear like little 
cryftals i and if a good deal of Arfenic be fublimed, 
a ponderous matter, like a white, femi-traniprent 

glals 
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gkfi, will be found at^heruig to that part- Qf; the 
neck of the retort which is nexc its body. ," Jtij ^ 

10,1. . . .0 BS ERV AT IONS. 
HirARSENic is a metajlic fubftance ftill more vola- 
tile than Zinc ; fo that ir cannot be feparated from 
the matters with which it is mixed otherwile than 
by fublimation. h is proper, however, to t^ke 
notice that it is not nariiraily in a metallicform, and 
that, properly fpeal^ing, the whole Sublimate obtained 
from Cobalt, as above dircfted, is nothing but a 
metallic calx, that cannot be brought to die form 
and glofsof a metal, till it be worked up with fatty" 
matters, as we fhall Ihew in its place. 

This calx is of a very fiiigular nature, and differs 
from every other metallic calx, in that this is volatile, 
and all the reft extremely fixed ; even chofe procured 
from the femi-metals; for the Flowers of Zinc» 
which are juftly confidered as a calcined Zinc, tho' 
obt^ned by a fort of fublimation, are not for all 
that of a volatile nature, but rather exceedingly 
fixed i feeing they are capable of fuftainmg the 
moft violent fire, and melt inftead of fubliming. 
Arfenic, on the contrary, is not only extrafted 
from its ore by fublimation, but when once fublimed 
connnues to be volatile, and flies off in vapours as 
ibon as it is expofed even to a moderate degree of 
heat. 

This metallic matter, before it is conbincd with 
the Phlogifton, ts called fVkiie Arfenic, or plain 
Arfenic : it acquires the title of Regidus of Arfenic 
when it is united with the Phlogilton, and glitters 
like a metal. 

Though Arfenic be volatile, yet it requires a 
pretty ftrong fire to feparate ic from the minerals 
containing it, efpecially in clofe velTels ; becaufe it 
adheres very dole to eanhy and vitrifiable matters. 
This adhefion is fo firm, that, when thus combined. 
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it is capable of bearing a melting heat, and vitrifies^ 
with metallic calxcs, and other fiifible matters* On .. 
this account it is impoflible to cxtra6tfrom Cobalt, 
or other Arlcnical matters, all the Arfcnic they 
contain by working them only in clofc vcflcls. If 
fuch matters are to be freed from all their Aiiibaic,. 
you muft, after you have extracted all they will , 
yield by dillillatjon, put them into a crucible, 
and fet it uncovered in the midft of a ftrqjig fire. 
Many Arfenical vapours will ftill rife ^ and care muft.be 
taken to ftir the contents of the crucible frequently 
with an iron rod, to facilitate tbc difcharge of the 
remaining Arfenic. 

It often happens that the Arfenic, obtained frona. 
minerals by lublimation, is not very white, but of 
a lighter or darker grey colour. This is owing ta 
feme parcicles of inflammable matter, from whicb, 
Arfenical minerals arc feldom quite free, . A very 
fmall quantity of phlogifton is fufHcient to deprive 
much Arfenic of its whicenefs, and to give it a grey. 
colour. But when fouled in this manner, it may 
eafily be brought to its due degree of whitenels : 
it need only be fublimed once more, after mixing it 
with fome ftibftance on which it doth not aft ; i>ea* 
fait, for inftance. If the matters from which Ar- 
fenic is cxtrafted contain Sulphur alfo, as fome py- 
rites do, the Arfenic fublimes with much Icfs heat, 
than when it is united with earthy matters only ■, 
bccaufc it combines with the Sulphur, wherewith it 
hath a great affinity, and the Sulphiu" ferves to fc- 
parate the Arfenic, by this interpofit'on, from the 
earth. In confequencc hereof,, Sulphur may b« 
employed to extraft Arfenic out of the earths in 
which it is fixed. In this cafe, the Sulphur changes 
the colour cf the Arfenic, which it makes of a lighter 
or deeper yellow, or even red, in proportion to the 
quantity there is of it, and to the degree of fire that 
luth aftcd on both together. 

Ihc 
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The confiftence of Arfenic is different, acceding 
to the degree of heat applyed in fubjiming it. If 
the Arfenical vapour meet with a cold place, it ga- 
thers there in the form of a powder, as the Flowers 
of Sulphur 'do : this is the cafe with that which falls 
into the receiver in diftilling it. But, if it be ftup- 
ped in a hot place, and cannot efcape from that heat,, 
it condenfes into a heavy, compaift, fcmi- tranfpartnt 
body, having undergone the firfl: degree of ftifion. ■ 
Yet it cannot b^ perfedly melted. To as to flow 
like other fufed matters : not that it is rcl'raftory 1 
for, on the concrary, the degree of heat in wliich ic 
begins to melt is very moderate, and iti? in its own 
nature veiy fit to promote the flifion of refractory 
matters : but the rcafon is this ; it is necefiarily con- 
verted into vapours by the degree of heat neccllary to . 
fufe it, and tlicfe vapours buxii. the veiTels, if they 
iind no vent. 

Arfenic made yellow by a mixture of Sulphur, 
■which is alio called Orpimenl, is reducible to the 
form ot a folid Sublimate with more eafe; bccaufc ■ 
it is alloyed with a twentieth, orj perhaps a tenth 
part, of its weight of Sulphur, which renders it more 
fiiTible. 

Red Arfenic, which contains ffiU more Sulphur, 1 
melts alfo more eaiily. It then becomes of a tsanf- ; 
parent red, like a ruby ; and hence, when it is in ■ 
this form, it is called Kuh of Arfenic. 

When a combination of Sulphur and Arfenic is 
wanted, it is better to mingle and diftill together , 
fuch minerals as contain Sulphur and Arlcnic, the ■ 
white and the yellow pyrites, for inftance, than to . 
mingle pure Arftnic with pure Sulphur: for the. 
great volatility of thefe two fubtlances is a hinderance ■ 
to riieiruniting i whereas, when combined v,'ith other 
matters, they are capable of fiiftainirig a much greater 1 
degree of heati which favours and pFouuJtes tliein 1 j 
union. 
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Thofc who work by the great do not extra£l Ar^^ 
fcnic out of Cobalt by diftillation : they throw the Ort 
mixed promilcuoufly with wood and charcoal itito 
a great furnace, from whence a flue carries the va- 
pours into a long winding paflage, acrofs which beaMs 
of wood arc fixed at proper diftances from each ^ 
ther. The Arfcnical vapours being conduced irife6 
this paflage, gather both to the fides thereof and to 
the joifts that ly acrofs it. The fuliginous parts of 
the combuftible matters being lighter afcend higher, 
and go out through a chimney at the farther lend of 
this paflage. 

The Arfenic fublimed by this method is not 
white, but of a grey colour; owing to the inflam- 
mable matter of the wood and charcoal, with which 
the ore is torrefied. 

When all the Arfenic the Cobalt will yield is thus 
fcparated, the eanhy fixed matter left behind h 
mixed with divers fufiblc matters and vitrified, and 
produces a glafs of a beautiful blue colour. ' Ic 
is called Sr,taU. This glafs is to be prepared in the 
following manner. 

Take four parts of fine fufible fand, an: equal 
quantity of any Fixed Alkali perfeftly depurated, 
and one part of Cobalt from which the Arfenic 
hath been fublimed by torrefaftion* Pulverize 
thefe different fubftances very finely, and mix them 
thoroughly together •, put the mixture . into a good 
crucible, cover it, and fet it in a melting furnace. 
Make a ftrong fire, and keep it up conftantly in the 
fame degree for fome hours. Then dip an ir<)n 
wire into the crucible ; to the end of which a glafiy 
matter will ftick, in the form of threads, if the iu- 
fion and vitrification be perfeft. In this cafe take 
the crucible out of the fire ; cool it by throwing 
water on it, and then break it. You will fittd' in 
it a glafs, which wilt be of an exceeding deep bKie, 
and almoft black, if the operation hath fucceeded. 

This 
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i This glafs, when reduced to a fine powder, acquires 
a.ffigch brighter and more lively blue colour. 

If you find after the operation that the glafs hath 
too little colour, the fufion mutl be repeated a fecond 
time, with twice or thrice the quantity of Cobalt- 
If^ OQ the contrary, ihc glafs be too dark, lefs , Co- 
balt muft be ufed. 

Inftead of the mixture here prefcribed you rnay 
employ a ready made glafs, providing it be white 
und fufible. But as glals is always hard to melt, 
and as the mixing Cobalt with it renders it ftill more 
refraftory, therefore though an Alkaline Salt be one 
of the ingredients in its compofitionj it is proper to 
promote the fufion, by mixing therewith calcined 
wine-lees, in the quantity of one third part of the 
weight of the Cobalt. 

In order to make the allay of a particular Cobalt, 
with a view to know what quantity of blue glafs it 
will yield, it is not neceflary to perform the opera- 
tion in tlie manner here fet down j a great deal of 
' time and trouble may be faved by melting one part 
of Cobalt with two or three parts of Borax. This 
Salt is very fiifible, and turns, when melted, into a 
fubftiiice which, foratime, polleifes all the proper- 
ties ot glafs. In this trial the glafs of Borax will 
be nearly of the fame colour as the true glafs, or 
Smalt, made with the fame Cobalt. ^_ 

I'hc ores ofBifmuth, as well as Cobalt, yield 9 ^H 
matter that colours glJf^ blue ; nay, the Smalt made ^H 
with thofe ores Is more beautiful than that procured ^^ 
from the ore of pure Arfcnic. Some Cobalts yield 
both Arfenic and Bifmuth. When fuch Cobalts 
are ufed, it is common to find at the bottom of the ^ 
crucible a little button of metallic matter, which is ^M 
called Regulus of Coball. This Rcgulus is a fort of ^H 
,KJfi}uth, generally adulterated with a mixture of ^B 
I -ienneinous and atfenical parts. ^| 

r 1 
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The hcavleft and moft fixed Flowers of Arfenic, 
procured from Cobalt, have likewife the pioperty ot 
giving a blue colour to glafs. But this colour is 
wint : it is owing to a portion of the colouring mat- " 
ter carried up along with the Arfcnic. Thefe Flowr, 
ers may be made an ingredient in the compofitiqn . 
of blue glafs, not only becaufe of the colouring 
principle they contain, but alfo becaufe they greatly 
promote fiifion ; Arfenic being one of the moft 
cTicacioqs fluxes known. 

In fhort all thofe blue glafles, or Smajts, contain 
a certain quantity of Arlenic ; for a portion of this 
femi- metal alv/ays remains united with the fixed' 
matter of the Cobalt, though roafted for a long time, 
and in a very liot fire. The portion of Arfenic that 
is thus fixed vitrifies with the colouring matter, and 
enters into the compoficion of the Smalt. 

The blue glafs made with the fixed part of Cobalt 
hath fevcral names, according to the condition irj 
which it is. When it hath undergone the firft im- 
perfeft degree of fufion only it is called Z^fre. li 
takes the name oi Smalt when perfectly vitrified : and . 
this again being pulverized is called Powder-Blue % . 
or, if finely levigated, Blue Enamel ^ becaufe it i$ 
ufcd in enamelling, as well as in painting earthen 
ware and porcelain. 



PROCESS II. 

^0 feparate Arfenic from Sulphur, 

POWDER the yellower red Arfenic which 
you intend to feparate from its Sulphur. iVJoif- 
tcn this powder with a Fixed Alkali refolved into a 
liquor. J)ry the mixture gently ; put it into a ve- 
ry tall glafs cucurbit, and fit on a blind-head. 
Set this cucurbite in a fand bath \ warm the vef- 
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fels gently, and increale the fire by degrees, till you 
perceive that no more Arfcnic fublimcs. The Ar- 
ienic, which before was yellow or red, riles into the 
head partly in while- Bowers, and partly in acqm- 
paft, white, lemi-tranfparent matter, which looks 
as if it were vitrified. The Sulphur combined with 
the Fixed Alkali remains at the bottom of the cu- 
curbite. 

OBSERV AT IONS. 
A Fixed Alkali hath more affinity than any me- 
tallic Jiibftance with Sulphur : ftj that it is not !'ur- 
prifing Sulphur Ihould be feparated from Arltrnic by 
its interpofition. Yet there is an inconvenience at- 
tends the ule of it : for it hath a great affinity with 
the Arfcnic alfo, and fo always retains fome part 
thereof, which continues fixed with it. For this rea- 
fon care Ihould be taken not to mix, withfiilphuratcd 
Arfenic, a greater quantity of Alkali than is necef- 
fary to abibrb the Sulphur it contains. Nothing, 
however, but experience and repeated trials can teach 
us the exatt quantity of Alkali that ought to be 
employed ; becaoft the quantity of Sulphur that 
may be contained in yellow or red Arlenic is inde- 
finite. 

The vefiel ought to be tall, that the upper part 
of the head, where the Arfenical particles condenle, 
may be the lefs expofed to heat. Towards the end 
of the operation the fire muft be llrongly excited, [o 
as to make the fand red-hoc 4 becaufe the laft por- 
tions of Arfenic that rife are Itrongly retained by the 
Fixed Alkali. 

Arlenic that is grey or blackifli may be dqjurated 
and- whitened by the lame means ; becaufe a Fixed 
Alkali abibrbs the phlooifton likewift with great 
avidity. Mercury, as well as a Fixed Alkali, is an 
excellent additament for fcparating Arfi;nic trom 
Sulphur. If vou will ufe it for that purpo'.e, reduce 

the 
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the fulpburated Arfcnic to a very fine powder, fcy 
nibbing it a long time in a glafs mortar *, when it 
is wdl pulverized, let a few drops of Mercury fall 
upon it, by fqueezing it through charrioy) and con- 
tinue the trituration. The yellow or red colour of 
the Arfenic will infenflbly change, and gradually 
grow darker as the Mercury incorporates with it. 
When the Mercury is perfcftly killed, add a lit- 
tle more of it than you did the firft time, and in 
the fame manner : continue to triturate till it dit 
appear ; and thus go on adding more and more till 
the Mercury you add remain quick, and you can 
kill no more of it. Neither the red nor the ydlow 
colour will then appear in the mixture ; which will 
be grey, if it contain but a little Sulphur^ and 
black, if a great dcaL 

l-ut this mixture into a very tall glafs cucurbite*; 
fit on a blind-head ; fet it in a fund- bath, and buty 
it in the fand as f^ir as the contained mixture reaches. 
Heat the veflels, and during the whole operation 
keep up a degree of fire a little weaker than that 
required for fubliniing Cinaban White Arfenical 
Howers will adhere to the upper part of the head» 
amongft which will be fome beautiful cryftals of 
Arfenic ; and underneath them you will find i^MiZ 
Cinabar fublimed, but not entirely free from Arfc- 
nic. If you defire to have your Cinabar and your 
Arlcnic purer, and more unmixed with each other, 
iq^aiate the upper fublimate, which is Arfenical, 
from the lower, which confifts chiefly of Cinabar. 
Powder each of them coarfcly, and fublimc them 
feparaccly each in a diftercnt cucurbite. 

On this occafion the Mercury feparates the Sul- 
phur from the Arfenic, becaufc it hath a greater af* 
iinity than Arfenic with that mineral. It is not the 
on!y metallic fubllance of this chara(5ter : for, as 
hath been fiiewn, there arc fcvenil others that have 
a greater affinity than Mercury with Sulphur, being 

able 
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able CO dccompofe Cinnbar by their interpofition. 
Yet thofc oietallic fiibftiinces mull: not be lubftituted 
for Mercury in iheprefent operation : becaufe there 
is none of chem buc hich at the lame time a very 
great affinity with Arfenic, or even as ftronganone 
a*, they have with Sulphur -, whereas Mercury will 
by no means unite with Arfenic. 
: This method of leparating Arfenic from Sulphur 
hath two advantages over that in which a Fixed Al- 
kali is the medium. The firll is, that by this 
means all the Arfenic contained in the mixture is 
extracted out of it j and the fecond, chat, as Mer- 
cqry doth not abforb Arfenic, we are not put to the 
trouble of groping out, as it were, by trials the 
quantity neceffary to be added ; and that though 
more be added than is neceflary to abforb all the 
Sulphur, it will be of no prejudice to the operation. 
But then it is attended with the inconvenience of be- 
ing much more tedious and more laborious than the 
other. For, in the firft place, it requires previ- 
oufly a very lirelbme trituration, in order lo 
procure an union between the Sulphur and the Mer- 
cury, and fo to form an ^thiops 1 without which the 
Mercury and the fulphurated Arfenic will fublime 
fepararely, fo that no decompoficion will be effected. 
Secondly, though the Mercury be fufticiently united 
with the Sulphur of the Arfenic by tlic long tritu- - 
ration that precedes the fublimation, this doth not 
prevent, as we took notice above, the fublimed Ar- 
fenic and Cinabar from being in fome meafure blend- 
ed together ; feeing each [equires a fecond feparate 
fublimarion to render ic very pure. 

Thefe inconveniences catife a Fixed Alkali to be 
ujed preferably to Mercury ; the lofs of a fraail 
quancity of the Arfenic, which remains united with 
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I j^bibuux is nejthier fcarcejior precious. .: ^H 



go K L E M E N T s- of the 

When Arfenic is united with a great quantity ox 
Sulpbiur, it may be freed from a part thereof with- 
out the intervention of any third body : it is fufii- 
cient ibr the purpofe to fublime it with a very gen- 
tle fire, encrcafed by infenfible degrees. The moft 
fulphureous part afcends firft ; wliat rifcs afterwards 
is more Arfenical, and Icfs fulphureous ; and the laft 
flowers of all ar«; pure Arfenic, or at leaft nearly fo. 



PROCESS III. 

^0 give Arjhiic the Metalline Fcrm. Regulus rf 

Arfenic. 

TAKE two parts of white Arfenic in fine 
powder, one part of the black flux, half a 
part of Borax, and as much clean iron filings. Rub 
the whole together, in order to mix them thorough- 
ly. Put this mixture into a good crucible, and over 
it put Sea-falt three fingers thick. Cover the cru- 
cible ; fet it in a melting furnace ; and begin with 
a gentle fire to heat the crucible equally. •* 

When arfenical vapoyrs begin to afcend from the 
crucible, raife the fire immediately fo as to melt the 
mixture. Examine whether or no the matter be 
thoroughly melted, by introducing an iron wire into 
' the crucible -, and if the fufion be perfeft, take tlje 
crucible out of the furnace. Let it cool ; break it i 
and you will find in it a Regulus of a white and 
livid metallic colour, very brittle, fcarccly hard« 
but rather friable. 

B S E R VAf IONS. 

White Arfenic is, as hath been faid, a mecaffia 
calx -, and confequently wants no more, in order tft 
its acquiring the metalline properties:, than to be 

# com- 
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combined with the phlogifton : this is cHcdcd by 
the Operation before ub. 

The Iron added doth not fervehere, as in mak' 
ing the Regiilus of Antimony, to precipitate the 
Reguhis of Arienic, by feparating it from (bme 
other fubllance wich which it was united : on this 
occafion it does nothing but join the ReguKls of 
Arfenic, to which it gives fohdity and confiftencei 
This is the only reafon of its being made an ingre- 
dient in the mixture -, as the ReguUis of Arfenic, 
without it, would have fuch a tender confiftence 
that it could fcarce be handled without falling afim- 
der into little bits. The Iron procures a further 
advantage in this procefs ; which is, that it pre- 
vents a great quantity of Arienic from being loft in 
vapours : for the Arfenic, with which it combines, 
'is reftrained and, in Ibme meafure, fixed by it. 

Copper maybe fubrtituted for Iron, and procures 
thelgme advantages. 

Iirls very necelTary to remove the crucible from 
the fire as loon as [he matter is melted, and indeed 
to cool it as expeditioufly as pofTible, to' prevent the 
Arfenic from flying off in vapours : for, when once 
the Rfgulus is formed, the proportion of Arfenic, 
wich refpeift to that of the metal mixed with it, i5 
continually leffening while it ftays in the fire j fo 
that after fome time there will be left in the crijdble> 
not a Regulus of Arfenic, but only Iron or CrtpJ- 
per, alloyed with a little Arfenic. On this occafion 
the Copper turns white, and alTumes the colour of 
Silver ; but it foon taftiifhes in the air. 

It is eafy to perceive, by what hath been faid, 
that the Regulus of Arfenic made according to this 
procefs is never pure, but contains always a confi- 
derable quantity of Iron or Copper, whatever [we- 
cautions be ufed ; but if is difficult to avoid this in- 
convenience, for the rcafons above alfigned -, and 'if 
we attemprto fufe Arienic albae with reducing 

Vol. II. G fluxes. 



pa Elements «/* /^ 

Quxes, the grea,tcll p«rt thereoi* is difTipated in vkT 
pours, long before the very flux begins to melt ; aad 
that pa^t of it, which is found nietallized> is not col- 
lected ifi one niafs at the boi;tarn of the crucible, as 
in other metallic rcdui^tioru ; but in fmaJl panicles, 
difperfcd ^nd mixed among the ftoriic. There an 
neverthelcfe fcveral expedients fox obtaining » Regw- 
lus of Arfenii; abfohut-ly pure, anJ unalloyed wilb 
aoy metallic fuhfl^ancc. 

pirft : into a litllf low cucurbit, covewd with 3 
blijid-facad, put Regulus of Arfenjc made withlroo 
or Copper ; k^ this cucurbit in a. lai^d-bath ; heat 
it till the r»nd begins to grow rtd -, and you will le« 
part of the ^egylus fublirnc into the head, tUU re- 
lainijig its mctaliic fpietidour. The portion of Re- 
gulus thus fublitned is pure Arfcnic, or ar leaft con.- 
lains but a very fmall portion of the advcntitioiu 
mewl, which mjy have been, carried up with it. 
What is left in the bottom of tlie cucurbit is the 
mcul that was added, ilil! containing a hlUe Arfe- 
nic, which continues obftinately fixed with it, vid 
which the violence of lire is unable to force ftway 
from it in clofc velTcls. 

Secondly ; inix your Arlcnic in equal parts 
with the black flux ; put the mixtDre into fuch a cu- 
curbit as that )sft, mentioned ; and apply to it the 
ftrongeft degree of heat that can be procured by a 
fand-bath : arCnical flowers, of a b!acki(h grey co- 
lour, will firil fublime into the head, and afrerthem 
a Regulus of Arfenic of a white metalline coloufi 
which is pretty glofly, but tarnilhes very foon in the 
ar. This Regulus hath no folidity : it is exceed- 
ing friable ; but it is pure. 

Thirdly : I have alfo m^idc a Regulus of puis 
Arfenic by another metjiod, which proJuces a much 
greater quantity thereof, with a muth fnialler degree 
of heat. For this purpofe I powder the Arfcnic» 
and mix it with any Fat Oil -, fo that the mixture 

way 
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may be like a liquid pallc : this pafte I put into a liitle 
phial of thin glafs, like one of thofe iifed by apothe- 
caries ; I fct this phi^il in a fand-baih, and gradu- 
ally heat it till the bottom of the pot containing the 
land begin to be red. Part of the Oil firft rifes out 
of the phial in vapours, which muft be fuffcred to 
pafs off. Afier this the upper part of the phial is 
gradually lined on the infide with a glittering metal- 
lic cruft, which makes it look like a quick-filvered 
gials. This cruft is the Regulus of Arfenic. When 
it begins to fublimc, the mouth of the phial muft be 
(lightly flopped with a bit of paper, and the heac 
increaied a little till you fee that nothing more riles. 

If you break the bottle after the operation, you 
will find its upper part crufted over with a coat of 
Regulus, thicker or thinner in prOix>mon to the 
quantity of Arfenic employed. The Regulus is in ■ 
a mafs, of a beautiful brilliant colour, which to me 
feems to ftand the air better than that of any Regu- 
lus made by other methods v probably becaufe of 
the great quantity of fat matter with which it is 
united, and by which it ia defended. 

This Regulus of Arfenic is abfohitely pure, and 
a much greater quantity thereof is obtained by this 
method than by treating it with the black flux ; 
becaufe the Arfenic ii much fuoncr and more eafily 
combined with the inflammable matter : and hence 
it comes to pafs that part of the Arfenic doth not 
rife at firft in grey fiowcra, as in operating with 
the black, flux. Moreover, by our proccfs, all the 
Arlcnic is fublimed in Regulus : whereas, when the 
black flux is employed, a pretty confiderable parr 
of the Arfenic unites with the alkaline part of the 
fiux, and remains fixed therewith. In our operation 
there is nothing left at the bottom of tiie phial, ex- 
cept an oily, light, but very fixed coal. 

Regulus of Arfenic. in whatever manner made, 

may be eafily reduced into white, cryftallin? Arfc- 
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ric, by the means of a Fixed Alkali, or of Mercury, 
applied in the fame manner as for feparating Arienk 
from Sulphur. 



^ PROCESS IV. 

m 
i 

to diftill the Nitrous Jcid by the interpo/ition of Ar* 
'"" fenic. Blue Aqua Fortis. A new Neutral SaU 

. ... of Arfenic. 

PULVERIZE finely any quantity you 
plcafc of refined Salt-petre. Mix it accurately 
with an equal weight of white cryftalline Arfenic 
well pulverized, or elfe with very white and very 
fine flowers of Arfenic. Put this mixture into a 
glafs retort, leaving one half of 'it empty. Set 
your retort in a reverberating furnace ; apply a re- 
ceiver having a fmall hole drilled in it, and contain- 
ing a little filtered rain-water •, lute the receiver to 
the retort with ftifF lute. Begin with putting two 
or three Cnall live coals in the afli-hole of the fur- 
nace, and replace" them with others when they are 
ready to go out. Go on thus warming your vellels 
by infenfible degrees, and put no coals in the fire- 
place till the retort begin to be very warm. You 
w 11 loon lee the receiver filled with vapours of a 
dark-red, inclining to a rufl£t colour. With a bit of 
lute ftop the little hole of the receiver. The va- 
pours will be condenfed in the water of this veflel, 
and give it a very fine blue colour, that will grow 
deeper and deeper as the diftillation advances. If 
your Saltpetre was not very dry, fome drops of 
Acid will alfo come over, and falling from the nofc 
of the retort mix with the water in the receiver. 
Continue your diftillation, increafing the fire little 
by little as it advances, but exceeding (lowly^ till 

you 



L 



Practice c/" Chy m r str r. B^ 
you fee that when the retort is red hot nothing more 
comes off; and then let your veflels cool. 

When the veflels are cold, unlupe the receiver, 
and as expedicioufiy as you can pour the blue Jqua 
Fortis it contains into a cryftal bottle ; which you 
muft (eal hermetically, becaufe this colour difap- 
pears in a Ihort time when the liquor takes air. 
You will find in the retort a white faline mafs 
moulded in its bottom, and ibme flowers of Arfenic 
fublimed to its upper caviry, and Into its neck. 

Pulverize the faline inafs, and diflblve it in warm 
water. Filter the folution, in order to feparate 
ibme arfcnical parts that will be left on the filcer. 
I,et the filtered liquor evaporate of itfelf in die open 
airj when it is fufficiendy evaporated, cryftals will 
ihoot in it reprefenting quadrangular prifms ter- 
minated at each extremity by pyramids that are alfo 
quadrangular. Thefe cryftals will be in confufed 
heaps at the bottom of the velTel : over them 
will be other cryftals in the form of needles ; a ia- 
line vegetation creeping along the fides of the veflcl j 
and the furface of the liquor will be obfcured by 
a thin dufty pellicle. 

OBSERl^j^TIONS, 

Arsenic, as we took notice in our Elements of 
the Theory, befides tlie properties it hath in com- 
mon with metalhc fubftances, pofi'efies others alfo 
in common with faline fubftances. One of the moft 
remarkable among the latter is that of decompofing 
Nitre 1 of expelling the Acid of that Salt from it3 
Alkaline bafis, affuming its place, and forming with 
that Alkali a Neutral Salt, which is very foluble in 
water, and fhoots into r^ular cryftals. 

To enquire into what pafles in the decompoficion 
of Nitre by /irfenic, and into the new Salt reiiilting . 
from thence, was the defign of the firft Memoir 
given in by me to the Academy of Sciences on this 
G 3 fub- 
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fubjedV, and from that the prelent jprocefs is copied. 
Though the whole quantity of Arienic prefcribed in 
the procefs dgch not enter into the compofirion o£ 
the new Neutral Salt, feeing fome of it lublinies in 
flowers, that quantity mud not therefore be thought 
too great *, for we fee, on the other hand, that part 
of the Nitre is not decompofed. The needle-like 
Salt is no other than Nitre tnat hath not fufiered any 
decompofition, and actually deflagrates on live coau 
like common Nitre. 

The precaution of putting fome water in die ce- 
ceiver is abfolutely necefiary to condenfe the nitrom 
vapours that rife in the diflillation : for they are fo 
elaftic, fo volatile, fo dephlegmated, that a very 
fmall part of them will otherwife be condenfed into 
a liquor, while the reft will remain in the form of 
vapours, to which vent muft be given through the 
fmall hole in the receiver, as without that they will 
burft the vefiels with impetuofity : and confequendy 
fcarce any Acid will be obtained ; efpecially if thi 
Nitre employed be very dry, as it muft be to be 
reducible into a fiqc powder. 

The blue colour communicated by the Nitrous 
Acid to the water is very remarkable. The caufe 
that produces this colour is not yet known. 

Though the Acid is, on this occafion, mortified 
by a great quantity of water, yet when it rifes out 
of the retort it is fo concentrated as to form, c^n 
with that water, if too much be not put in, a moft 
active and even fmoking Jqua Fortis. 

It is neccfliiry in this operation, and more fo than 
in any othei", to warm the veflels gradually, and to 
proceed exceeding flowly ; otherwife the Artift runs 
the rifque of feeing his veflels burft to pieces with 
violence, and of great danger to hisperfon : for Arfenic 
afts on Nitre with incredible vivacity ; in fo much 
that, if a mixture of Nitre and Arienic be heated to 
a certain degree, the Nitre is decompofed almoft a^ 
/ * ra- 
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rapidly, and wieh is great an explofion, at when it 
is made to fulminate *ith an inflammable matter. 
In ftiort, the appearances are fuch that one would be 
almoft induced to think the Nitre really takes fire 
on this occallon i though it be only decompofedj 
juft as it is by the Vitriolic Acid. 

The Iblution of the caput mortuum of this diflil' 
lation contains at the fame timefeveral fores of Salts : 
to wit, I . the Neutral Salt of Arfenic formed by the 
Union of the Arfenic with the bafis of the Nitre; 
this (hoots into the prifmatic cryftals above men- 
tioned : 2. fome Nitre that hath not been decom- 
pofed i this forms the needles and part of the vege- 
tations : 3. a fmail portion of Arfenic that is known to 
be foluble in water ; thisforhis the thin tlark pellicle 
that covers the fiirface of the liquor when it begins 
to evaporate. 

For the properties of this new Neuct-al Salt of 
Arienic yoU may confult what we have faid there- 
upon in our Elements of the Theory, and in the 
Memoirs of the Academy of Sciences. 



PROCESS V. 

To alkaUzate Nitre hy Arfenic. 

MEl.T in a crucible the Nitre you intend TO 
alkalizate. When it is melted, and mode- 
rately red, projeft upon it two or thiee pinches of 
pulverized Arfenic. A confiderablc ctfcrvefcenceand 
ebullition will immediately be produced in the cru- 
cible, attended with a noife like that which Nirre 
makes when it detonates with in inflammable mat- 
ter. At the fame time a thick fmoke will rife, 
which at firft will fmell like garlick, the odour 
peculiar to Arfenic 1 it will alfo fmell afterwards 
like Spirit of Nitre. When the effer-Zefccnce in the 
G 4 cm- 
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crucible is over, throw again upon the Nitiie as 
nnuch pulverized Arfenic as you did the firft time ; 
and all the fame phenomena will be repeated. Con- 
tinue thus throwing in Arfenic in fmall parcels, till 
it produce no more cfFervefcence -, talung care to 
ftir the matter at every projeftion with an iron wire, 
the better to mix the whole together. Then encreaie 
your fire, and melt what remains. Keep it thus in 
fufion for a quarter of an hour, and then take the 
crucible out of the fire. It will contsun a Nitre al- 
kalizated by Arfenic. 

OBSERVATIONS. 

This operation, as well as the preceding one, is 
a decompofition of Nitre by Arfenic ; yet the refulc 
is very different: for, inflead of a Salt capable 
of cryftallizing, and difcovering no tokens either of 
Acid or Alkali, we obtain, on this occafion, only 
a Sale that runs into a liquor by the moiflure of the 
air, doth not cryflallize, and hath all the properties 
of an Alkali. 

Thcfe differences arife only from the different 
manner in which the decompofition of the Nitre, 
and the union of the Arfenic with the bafjs of that 
Salt, is brought about. When the Nitrous Acid is 
diflilled by the interpofition of Arfenic, with a view 
to obtain the Arfenical Salt, the operation mufl be 
performed in clofe veffels •, no greater degree of heat 
muft be applied to the mixture than is necelTary for 
enabling the Arfenic to aft •, and that heat mull be 
adminittered very (lowly and by infcnfible degrees. 
But, when the bufinefs is to alkalizate Nitre by the 
means of Arfenic, the operation is performed in a 
crucible, in a naked fire, with a ftrong degree of heat, 
and that fuddenly applied. 1 he violence of the 
heat, the fuddennefs with which it is applied, the 
vivacity wherewith the Arfenic unites with the bafis 
of the Nitre; and, ftill more than all thcfe, the free 

acccls 
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accefs of the air, occafion the greateft part of the Ar- 
fcnic, which at firft combines with the bafis of the 
Nitre after having expelled its Acid, to be prc- 
J'ently carried off and diffipated in vapours 1 and 
confequently the bafisof the Nitre, not being luffici- 
cntly faturated, difcovers its Alkaline properties. 

I fay the concurrence of the air contributes ftill more 
than all the reft to feparate the Arlenic from the Al- 
kaline bafis of the Nitre ; experience having taught 
me that the Neutral Sale of Arfenic is not to be al- 
kalizated by tlw moft violent force oF heat, as long 
as it continues in clofe veflc^Is, and the external air 
hath no communication with it ; but that fome of the 
Arfenic contained in that Salt is diffipated by expo- 
iing it to a ftrong heat in open veflels. 

The tumult and effervefcence that arife, when Ar- 
fenic is projeded on Nitre fufed in a crucible, 
are fo confiderable, and To nearly reft-mble the de- 
tonation of Nitre with an inflammable matter, that 
we (hould be tempted to think, If we truilcd ap- 
pearances only, that Arfenic furniflies a combuft- 
ible matter, and that the Alkalizaiion of the Nirre 
is effected, on this occafion, in the fame manner as 
when it is fixed by charcoal : but, by examining 
attentively what paflcs, we eafily difcover that there 
is no inflammation at all, and that the Nitre is alkali- 
zated in the manner and by the mciins above pointed 
out, 

The fiiH vapours- that rife, when Arfenic is pro- 
jefted on Nitre, are purely arfenical j and, if any 
cold body be put in their way, they adhere to it in the 
form of flowers. Theft vapours are adlual particles 
of Arlenic, carried up by the heat before they co-jld 
come to 2^0. on ihe Nitre ; but they arc foon after 
mixed with nitrous vapours, confifling of the Acid 
of the Nitre, which the Aribnic expels from its 
as faft as it comes to ad on diat S.ilt. 

The 
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The nearer you come to the end of the operatioff, 
tTie more does the matter in the crucible lofe of its 
fluidity, though an equal fire be conflantly kept up 
In tl'.e furnice. At laft it becomes quicelike a pafte, 
md the fire muft be made much ftrongcr to put it 
again in fuHon. The reafbn of this is, that Nitre 
when alkalizated is much tefs fufible than when it 
la notfo. The cafe is the famc'when this Salt is al- 
kalizated by deflagration. 

Though the Nitre when alkalizated makes no 
more effcrvcfcence with Arfcnic, and though, when 
kept in fbfion, it emits no more arfenical vapours, 
it doth not thence follow that it is a pure Alkali, 
and that it contains no Arfenic : it ftiU contains a 
large quantity thereof, but fo ftrongly united 
that the force of fire is not able to fcparate them ; 
which hath led fome authors to give this Salt the 
title of fixed '/Irjenic. 

The exiftencc of Arfenk in this faline compound 
is eafily difcovercd, by fufing it with metallic fub- 
ftances, on which it produces the fame efieAs as Ar- ■ 
fenic. 

With folutions of metals in the Acids, it alfo 
prcfents almoft the fame phenomena as the Neutral 
Salt of Arfenic. Particularly it precipitates Silver 
dil&lved by the Nitrous Acid in a red po«der« 
as that Salt docs -, and the differences oblervd 
between the precipitations made by the ncW 
Neutral Salt of Arfenic, and thofe made by Nitre^ 
alkalizated with Arfenic, can be attributed only to 
the Alkaline quality of the latter. See the Me- 
moirs of the Academy for 174-6. 
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PART II. 

OF VEGETABLES 
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SECTION I. 

Operations on unfermented VegetabU!. 



CHAP. I. 

Of the substances obtained from Ve- 
getables hY Expression onlv. 



PROCESS I. 

To exprefs and depurate the juice of a Plant, contain' 
ing its EJfential Halt. The Ctyliallizatioit of that 
Salt. 

BEFORE fun-rife, gather a good quantity 
of the plant from which you delign to exprefs 
the juice, in order to obtain its Salt. Waih it well 
in running water, to clear it of earth, infefts, and 
other adventitious matters. Bruife it in a marble 
mortar ; put it into a bag of new, ilrong, thick, 
linnen cloth ; ty the bag tight, and commit it to a 
prefs. By preffing it ftrongly you will fqueeze out a 
great quantity of green, thick juice, which will 
have the lame tafte as the plant. Dilute this juice 
with fix times as much pure rain-water, and filter it 
rcjieacedly through a woollen bag, till it pafs clear 
and limpid. Evaporate the filtered juice with a 
3 gentle 
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gentle heat, till it be almoft as thick as before it 
was mixed with water. Put this inipiflfated juice 
into a jar, or other veffel of earth or glafs ; on its 
furface pour olive oil to the depth of a line, and fct 
it in a cellar. Seven or eight months after this pour 
off gently the liquor contained in the veflcl, the 
infide of which you will find covered with a cryftal- 
lized Salt. Separate the cryftals gently ; wafli them 
ouickly with a little fair cold water and dry them : 
this is the Efllential Salt of the plant. 

OBS ERVAT IONS. 

Every plant is not equally difpofed to yield its 
Eflential Salt by the method here propofed. Succu- 
lent vegetables only, whofe juices are aqueous and 
not too vifcous, are fit for tiiis purpofe. Such for 
example as forrel, brook -lime, fuccory, fumi« 
tory, water-crefies, plantain, &:c. An Eflbitial 
Salt cannot be procured from thofe that yield thick 
vifcid, mucilaginous juices, fuch as the feeds of flea- 
wort ; unlels their juices be previoufly attenuated by 
fermentation, and that vifcofity deftroyed which ob- 
ftrufts the Cryftallization of this Salt. 

Nor can the Eflential Salt be obtained in any 
quantity from vegetable matters abounding in oil. . 
Moft kernels and feeds are of this fort : they all con- 
tain a great quantity of fat oil, which fo entangles 
and clogs this Salt, that the particles thereof cannot 
flicot away from the tenacious juices into cryftals.* 

The fame is to be faid of dry aromatic plant$ j . 
becaufe they contain much eflential oil, or refinous 
matters that produce the fame efFeft. It is tnie 
the Efl£ntial Salt itfelf contains a certain portion of 
oil ; for it is nQ other than the Acid of the plant 
incorporated and cryftallized with part of its oil and 
of its earth : but then the oil muft not be in too great 
a quantity ; becaufe it flieaths the Acid, renders it 
clammy, as i; were, and hinders it from extricating 

itfelf 
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itfelf fo as to be able to exert its qualities, and ap- 
pear in the form of Salt. 

The plants from which you intend ^to extract this 
Salt (hould be gathered in the morning before fuii- 
rifc; becaufe they arc then moft fucculent, not being 
yet dried up or withered by the heat of the Sun. 
■ . The juice of plants obtained by expreHion is ve- 
ry thick; becaufe it contains many particles of the 
bruifed plant that are unavoidably fqueezed out along 
with it. In order to clear it of thefe fuperfluous parts 
it is proper to filter it : but as that would be difficult, 
on account of the thicknefs of the juice, it muft be 
thinned, by dilutingit with aquantity of water, fuf- 
ficient to gife it the requifite degree of fluidity. ' 

Inftead of thus diluting the exprefied juice, the 
plant may be ground with water before it is put into 
the prefg : it will by this means furnifh a more fluid 
juice, that will eafily pafs through the filter. This 
method may be employed wkh fucccfs on dry plants, 
or fuch as are not very fucculent. For this operation 
rain-water is to be preferred to any other j becaufe it 
is' die purefl: : for all waters that have run fome time 
through the earth, or on its furfacc, are to be fufpeftcd 
of containing fome faline or felenitic matter, which 
would mix with and deprave the Efiencial Sale, 

The juice of the plant, when diluted wirh the 
quantity of water fufficient to facilitate its filtrati- 
on, is too aqueous to let the lalt it contains pnite 
into Cryftais : it muft therefore be evaporated till 
it hath recovered a fomewhat thicker confiftence. 
The heat applied for that piirpofe muft be gentle; 
left the acid and oily parts, that are to form the Salt, 
be fpoiled or difTipated, as they are not very fixed. 
In fummer, the heat of the fun is fufficient to elfei5l 
this evaporation : but if you make ufe of this me- 
thod, the juice to be evaporated muft be put into 
feveral broad flat pans ; that, a larger furfacc being 
cxpofed to the aftion of the air and liin, the evapora- 
tion 
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tion may be the fooner completed: for if the ja 
ftiould continue too long in the degree of heat re. 
quifite for its evaporation, it might begin to ferment ; 
which would be very detrimental. 

The oil poured en the liquor prevcnu its fer- 
menting, putrefying, or growing mouldy, during the 
long fpace of time required for the Cryftallization of 
the Ellential Salt. 

Thcfe Salts are excellent Medicines, being endued 
with the fame virtues as the plants from which they 
were obtained. 

They cannot be procured from plants by diftiila- 
tion, though they confifl: in a great meafure of vola- 
tile principles ; nor are they obtainable by any other 
proccfs that requires much heat -, bccaufe they are 
eafily dccompofcd, and the 5re changes their natures 
entirely. The oily Acids exirafled from plants by 
diftillation do not cryflallize, and always have an 
empyreumatic acrimony that makes them very dif- 
ferent from the Eflentiil Salts, which axe very mild 
and faponaceous. 
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I' 5*1) iraw the Oils out of Kernels, Seeds, and FruUt}^ 

I by Expreffion. 

POUND in a marble mortar, or grind in a 
mill, the kernels, feeds, or fruits, out of which 
you intend to exprefs the Oil, If your matters be 
nieagre, and grind to meal, fufpend that meal in 
ttie fteam of boiling water, in order to moiften it a 
litde, and then dry it. 

Ty up your matter thus prepared in a new, ftrong, 
thick, canvafs bag, and put it into a prcfs, between 
two iron plates previoufly heated in boiling water : 
fquceze it ftrongly, and you will fee the Oil run in 
ftreams into the receiving veflcl. 

B SE R- 
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QBS ERVATIONS. 
Ths Fat Oil of Plants is particularly found in 
kernels, iccds, and fome fruits ; fome kernels contain 
fuch a vatt quantity thereof, that, on being very 
flightly bruifed in a mortar, they difcharge it in great 
abundance. . Sweet and bitter Almonds, Walnuts^ 
and Lint-feed, are all of this kind ; and require no 
other nianagemsnt but to be pounded and prelled 
to make them yield a great deal of Oil. But there 
ate others more meagre, that being ground produce 
iyialmoft dry flower. In order to facilitate the ex- 
prelTion of the Oil out of fuch, they muft be ex* 
pofed, when ground, to the fteam of boiling wa- 
ter. For this purpofe the meal may be put into a 
fine fieve, and that iufpendcd over a pan half-ful] of 
wsuer kept boiling on the fire. Ttie afcending va- 
pours wUl moilteo the flower, render it more unc* 
cuous, and facilitate the expreflion of the Oil. 

It is proper to dry it a little before It be put into 
the prcfs, that it may yield as Httle water as poflibic 
along with the Oil. Ncverthelefs, fo much water 
happens now and then ta be left in it, that fome is 
cxprefloi together wiiih the Oil: but, as oil and 
water do not incorporate, they are eafily feparated 
after the operation is flnifhed. 

The extraftion of the Oil ia alio gready fadll- 
tated by heating the plates, between which the oleagi- 
nous matters are fqueezed : but they mull not be 
msde too hot, if you mean to have a very mild 
Oil, defigned either for aliment or for medicine i 
fuch as the, Oil of olives, and that of fweet aimonds. 
Ew tiiis reafon the plates mull be warmed in boil- 
ing water only i if you heat them to a greater de- 
gree, you run tlic nfq^e of giving an acrimony to 
I the Oils you exprefs. But, when thefe Oils are in- 

tended for oilier iifes, the plates may be made hotter, 
bccaufe their heat incrcafes the yield of Oil, 

It 
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It is reniarkablf that all die Oils obtained by« 
prellion, witK the precautions above recommended, 
Sre conllantly very mild ; even though the matters 
from which they arcextra^ed be in themfelvcs \-ery 
icrid. Muftard-feed, which is fo acrid that it is 
«ven cnuftic, yields, by exprcflion, an Oil as mild 
ea that of fweet almonds. But then the kernel, 
; feeds, and fruits, from which the Oils arc cxtr3(Scd, 
inuft not be old ; becaufe thefe Oils, which are 
! fccrfeflly mild when frcfh and new, become into- 
\ lerably acrid when they grow old, and acquire this 
I acrimony even in the fruit itfelf ; for it is obfervcd 
that theft fruits turn rancid as they grow old. 
" ' The Fat Oib obtained by cxpreffion are ufcd in 
! incdicine, both internally and externally, as Leni- 
I tjvcs and Emollients, Every body knows the great 
I ufe of Oil of fweet almonds in inflammatory dif- 
tempers of the breaft and inteftines. But i: muft 
be carefully noted that thefe Oils can produce no 
good efFefts unlefs they be ftefti cxprefled, and from 
iraits, kernels, or Jccds that have not been long 
kept : for they not only lofc their lenient vir7 
tue by growing old -, but they even acquire an 0|K. 
pofite quality, and contrafl: fuch a fliarp acrimony, ■ 
that far from procuring any falurary relief or mi- 
tigation to the inflamed parts, they are capable of 
irritating and inflaming the found. 

It is therefore of the lad: imponance to adminl- 
fter them only when they are quite frclh : they 
ought never to be above two or three days old. 
Thoft that are old are generally more limpid and tran- 
fparert than the fre(h,which look alittle more cloudy. 
The beft way to diftinguifh them is to tafte them» 
and to try whether or no they leave any fenfation 
of rancidity on the palate and in the throat. 




^ 



pRACtlCE ^CnVMlSTRy. 97 

PROCESS iir. 

drew the EJfential Oils of certain Fruits 
by ExpreJJion. 

TAKE the rind of a Citron, Lemon, Orange, 
Bcrgamot-Pear, or other fruit of that kind; 
cut it iti dices, and doubling the Hices fqueezc 
them between your fingers over againft a poliflied 
glafs fct upright, with its lower end in a vsffel of 
earth or porcelain. Every time you fquecze the 
peel in a new ply, there will fquirt out of it feveral 
fine jets of liquor, vviiich meeting with the fiirface 
of the glafs will be condenfed into drops, and 
trickle down in fmall ftreams into the recipient. 
This liquor is the Eflential Oil of the fruit. 

OBSERVATIONS. 

No fruits but tliofe of the kind above-mentioned 
will yield an Eflential Oil by cxprelTion. The rind 
of the fruit is the refervoir of this Oil : it is con- 
tained in little veficles, which may be feen by the 
naked eye fpread all over the furface of the peel, 
and which burfting when the peel is fqueezed dif- 
charge the Oil in the form of very fine (lender fpouts. 
Every body knows that theie little oily ftreams 
inftantly take fire, when fpirted tlirough the flame of 
a candle : the Oil In this cafe is entirely confumed. 

The Eflential Oil thus obtained by expreflion hath 
a very fweet and moft agreeable fcent. It is in 
every refpc£t the fame as when it made a part of 
the fruit that yielded it ; feeing it hath not under- 
gone the aftion of fire. Yet this method, how- 
ever good it may be, can hardly be praftifed but 
in the countries where thofe fruits are in great 
plenty ; becaufe we cannot by this means obtain 
any thing near the quantity of Oil they contain. 

Vol. II. H This 
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This inconvenience may be remedied by rubbing 
the rind, wliich contains the Efiential Oil, on the 
furface of a fugar-loaf. The inequalities of that 
furface produces the effect of a rafp, by tear- 
ing all the oily veficles. The Oil, which iflues in 
abundance, is imbibed by the fugar and moiftens it. 
When the fugar is fuiHciently impregnated there- 
with, it may be fcraped off with a knife, and put 
into a welUftopped bottle. The fugar does not al- 
ter the nature of the Oil ; which may be kept in 
this manner for years, and ufed, though combined 
with the fugar, for almoU all the fame purpoles as 
when in a Huid Aate ; that is, to aromatize the fe- 
vcral matters with which you incline to mix it. We 
owe thefe obfervations to M. GeofFroy. 

This experiment, in which the Efiential Oil of 
a vegetable is obtained by exprefTion alone, and 
without the aid of fire, proves that the Oils of this 
kind exift naturally in vegetables ; and that the 
Oils of the fame kind obtained by diftillation, as 
Ihall be ftiewn in its place, are not the product of 
the fire. Eflential OUs drawn by expreffion do 
not very fenfibly differ from thofc procured by dif- 
tillation. 
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CHAP. 11. 

Of the Substances obtained from Vege-. 
tables by trituration. 



PROCESS I. 

Te make the ExtraSfs of a Ptant by Triiuralien. 

BRUISE the vegetable fubftance of which you 
intend to make the Extraft; or, tf it be 
hard and dry, grind it to a powder : pur the 
matter thus prepared, together with (even or eight 
times as much rain-water, into an earthen vcffcl ; 
and into this veiTcl iit a churning ftaffi Co that ii 
may be continually whirled round with a rotatory 
motion, by means of a cord, a wheel, and a winch. 
Ply this machine for ten or twelve hours 1 and theo 
filter the liquor through nvo linnen cloths fpread 
on a hair-ficve. Let your filtered liquor ftand quiet 
for twelve hours more : then pciir it off by incli- 
nation from the Jediment you will find at bottom j 
and filter it a iircond time through a flannel bag. 

Pour frelh wi'.er, but in a fmaller quantity, on 
the mafs left afiier trituration with the machine. 
Triturate it again for four or five hours. Treat the 
liquor of this fccond triture juft as you did that 
of the firft, and mix them both together, Dif- 
tribute all the liquor you now have among 3 llif- 
ficient number of Jhallow earthen plates, and eva- 
porate it by a gentle heat, fuch as that of the run» 
or of a vapour-bath, to the confiftence of an tJt-j 
tract, or even to drynefi, as you think proper. 

H 2 
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In crituraiion the water takes up, not only the .' 
Salts of plants, but alfo a pretty confidcrable quan- - 
tity of their oily and earthy parts, which thofe Salts 
have rendered folubk therein, by communicating to 
them a faponaccous and mucilaginous quality. After 
trituration therefore nothing remains but the grollefl: 
particles of oil and earth. Hence it is evident thae 
the water, in which plants have been triturated, con- 
tains nearly the fame principles as the juices of thofe 
plants drawn by exprefllon ; and that it is alfo im- 
pregnated with their Eflcntial Salts : fo that by eva- 
porating it to a due confidence we have a well made . 
Extraft of the triturated plant. 

The Count de la Garaye, who hath long cuhi- ..■ 
rated with great afliduity thofe parts of Chynuftry 
by which Medicine may be improved, hath made . 
a great number of experiments for obtaining froni . 
plants, by triturc with water, the matters in which . . 
their virtues chiefly refide, and hath alfo publifhed . 
a work intituled Hydraulic Chymiftry, in which he ; 
gives a particular account of all the procefles for 
making (iich lixtrafts of the chief mineral, vegeta- . 
hle» and animal fubftances, as are molt frequently 
ufed in the Praftice of Phyfic. His way of evapo- 
rating by a gentle heat the liquor containing the 
Extraft of a triturated fubilance is a very good one : 
for we know that heat, if but a very little too ftrong, . 
is capable of changing the natures of compound, 
bodies, by difuniting their principles, and exhalingr. 
fome of them. 

If all vegetable matters were fat and fucculent» . 
as mod pot-herbs are, triture would not be neceC- 
fary for the making an Extraft of them, even with- . 
out the help of fire. We Ihould have nothing to do, 
for that purpofe, but to exprefs their juices, as before^ ? 
clarify them, and evaporate with a gentle heat to 

the 



[ 



Practice of Chymistrv. ici 

the confiftencc of an Extraft, Bucmany vegetable 
fubftances, fuch as woods, barks, roots, &c. are 
dry, hard, and compai5t. Thefc matters will not 
give OLit their ExtracT:, without fiich an application 
of water as (hall diflblvc tlicir faline, laponaccous, 
and oiuciiaginous parts. Now this muft be effedcd 
cither by triture or by fire. Trituration has the 
advantage of procuring hxtrads in which tiie prin- 
ciples arc perfeftiy unalrered, and, retain the fame 
proportions with nrfpcft to each other, as in the 
plant : but then it is attended with the inconveni- 
ences ofbeingvety tedious, troublefome, andchuge- 
able. When we come to deliver the methods of 
making Extrafts by decoction and by infufion, we 
fhall lee what are the advantages and dlfadvantage's 
of preparing Extrafts by heat. 

The inatters from which anExtradt is to bematfe 
by tiiture muft be prcvioutly bruiled and reduced 
into fmall parts, in order to facilitate the aftion of 
water upon them. The fcveral filtrations and de- 
cantations liere directed are intended to feparate the 
grofler parts of the plant, that were only fufpended 
in the liquor, but not truly diflblved, by means of 
the agitation and motion : for this reafbn alfo, the 
longer the liquor is left to fettle, the purer will the 
Extraft be. 

Though the plant be triturated the firft time with 
a great deal of water, and for a good while too, 
yet it is not by that means wholly exhaufted : M. 
de la Garaye therefore direifts the remainder to be 
triturated again with frefh water : but this fecond 
operation requires only half the water ufed in the 
former, and need be continued only half the time ; 
the plant having been already opened by the former 
triture, and having fewer parts to give out. It 
is better to add freln water, and triturate a fecond 
time, than to triturate but once and for a greater 
length of time : for when the water is impregnated 
H 3 with 
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■with the principles of the plant to a certain degree, 
it is lefs capable of a£ting, and of diflblving tnore^ 
than when it is pure. 

As the water impregnated with the principles of 
the plant by triture muit be almoft wholly evaporat- 
ed, in ort'cr to bring thofe principles nearer together, 
and that the whole may lie in the fmalleft compafs 
"^nflible ; and moreover, as this evaporation muft 
: effeSed by the gentleft heat, it is neccflary to 
rTpread the liquor fo, by dillributing it among a 
f -great number of plates, that it (hall be reduced in 
^ t manner entirely to furfacc. By this means the 
i Exiraft may be evaporated even to drynefs : and 
I -this is M de la Garaye's praiftice. As the Extracts 
■'thus evaporated to drynefs cannot be taken up other- 
" *wife than in little fcales, the lower furfaces whereof, 
by adhering to the glazing of the plate, arc fmooth 
P ind fhining, they in fome meafure relemble a cryf- 
•■'tallized Salt ; which led M. de la Garaye into an 
' iqTOur, and induced him to give the title of Effcn- 
'fel Salts to the Extracts prepared in this manner. 
The Eflential Salt is indeed contained in them : but 
• ,'fiill they are only Extra<5ts, as Mr. Geoffroy hath 
' -'ihewn in a Memoir on this fubjeft given in by him 
'to the Academy ; fmce, befides the Effential Salt, 
■tiiey contain moreover, as was fald before, a great 
de.il of the oil and earth of the matters from which 
' 'they were extrafled. This, In the main, is no ob- 
'jet5tion, but rather an advantage to them ; confider- 
ing that fuch faline Extracts are, on that account, 
fo much the more like the fubftances from which 
they were obtained ; cfpecially with regard to their 
picdicinal properties. 
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PROCESS II. ' 

To extraS from Seeds and Kernels, by Trituration, 

the matter of Emuljiens. 

BLANCH the kernels of which you defire ro 
make an Emulfion ; put them into a marble 
mortar 1 add a very little water ; and pound cliem 
with a wooden peftle. Continue pounding and tri- 
turating till the matter become like a white pafte. 
From time to time pour on it, by little and Uttle, 
more fair water warmed, ftill continuing the tritu- 
ration } by which means the pafte will grow thin- 
ner. Go on thus till every particle of your kernels 
be crufhed to pap. Then add, ftill rubbing the 
tnixture, enough of water to make the whole an 
aftual fluid ; and you will have a liquor of a dead- 
white colour, refembling milk. Strain it through 
a clean linnen cloth : it will leave on the filter fome 
coarfe parts, which muft be returned to thofe left in 
the mortar. Again triturate and rub the remainder 
of the kernels, with the addition of water as before. 
This fecond liquor will not be lb white nor fo rich 
as the former : filter it in the fame manner, and 
3gain grind with water the folid parts remaining. 
In this manner proceed, repeatedly rubbing and add- 
ing frefh water, till it appear no longer milky, but 
come off clear. The white milky waters thus ob- 
tained go by the name of an Emuljion. 

OBS ERV A TIONS. 
All the matters, from which a Fat Oil is ob- 
tainable by exprefiion, produce Emulfions when tri- 
turated with water. 

An Emulfion confifts chiefly of two fubdances. 
One of thefe is mucilaginous, and foluble in water. - 
'i his fubftance by itfclf would not give a milky ap- 
pearance to the Emulfion, which, with it alone, would 
H 4 be 
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be limpid. The other is a Fat Oil, which of itfelf - 
is not foluble in water ; but being divided by the 
means of trituration into very fmall globules, it is 
dirperfcd through the whole liquor, and fuipcnded 
therein by the aid of the mucilaginous part. It is this 
oily part that gives the Emulfion its dead-white^' 
milky colour ; becaufe it is not adually dillUved ift 
the water, but only difFufed through it. 

If Oil be mixed with water in a phial, and the . 
mixture flrongly (haken for fome time, with a rapid 
and continued motion, the Oil will be divided into 
a vafl: nunibcr of little globules, which intervening 
between the parts of the water will deftroy its tranl* 
patency, and give it a dead-white colour, like that 
of our Emulfion. But, as the Oil is not fo minutely 
divided by this means as by trituradng the 
matters containing it ^ and again, there being no 
mucilage in this liquor, as there is in Emulm>ns» 
the Oil foon feparatcs from the water when it is left 
at reft, re- unites into round globules, and thcfe 
joining together rife to the furface of the liquop, 
which then recovers its tranfparency. 

The cafe is not exaftly the fame with Emulfions ; 
but fomething like it happens to them alfo. If they 
be left to ftand quiet in a long bottle, the liquor, 
which at firft appeared homogeneous, feparatcs into 
two manifeftly different parts. The upper part re- 
tains its dead-white colour, but is thicker and more 
opaque ; while the lower part becomes perfcdUy 
tranlparent. This is the beginning of an entire (c- 
paration of the oily from the aqueous parts. The 
former, being the lighter, afcend and gain the up- 
per part of the liquor ; while the lower, being 
freed from that which obftrufted its tranflucence, re- 
covers its proper limpidity : but the oily parts do 
not re- unite into mafles large enough to form one 
homogeneous whole, with the appearance and lim- 
pidnel's of Oil j their being minutely divided and 

5 entangled 
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entangled in the mucilage impeding their natural 
tendency. 

Emulfions firft begin to fpoil, as they grow old» 
not by turning rancid and acrimonious like the Fat 
Oils drawn by expreflion, but by turning fourj 
which is owing to the great quanricy of mycilage 
they contain. As there is a Fat Oil in their compo- 
fition, they have the fame virtues with that fort of 
Oil: but they are moreover incraflating, cooling, 
and emollient; qualities which render them ex- 
tremely "feful in acute and inflammatory dlforden. 
They grow four in a very fhort time, efpecially in 
the heat of fammer ; nay, they fometimes do fa 
in two hours ; and therefore they ought to be pre- 
pared from time to time as they are to be ufed. 

The matter that is left when all the fubftance of 
the Emulfion is extraded, and from wliich the 
water comes off clear and limpid, is fcarce any 
thing but the earthy part of the feed or kernel 
that was triturated 1 which, however, ftill retains a 
portion of tenacious and grofs Oil, adhering to it 
Jo firmly as not to be feparable by water. 

The chyle and milk of animals refemble an 
Emulfion in feveral refpefls, and particularly in 
their dead-white colour; which arifes, in the fame 
manner, from the very minute particles of Oil con- 
tained in them, and diflributed through an aqueous, 
gelatinous fluid, but not diflblved therein. In 
general, whenever any Oil of any kind happens to be 
lodged in this manner between the parrs of an aque- 
ous liquor, it always makes the whole of an opaque 
white : for Oil will nor mix with water, fo as 
to produce a liquor that fhall appear homogeneous 
and tranfparcnt, unlefs it be intimately dif- 
fblved in the water; which cannot he effected but 
by means of an union previoufly contra£led be- 
tween it and fome faline matter; as is the cafe of 
mucilages, certain faponaceous matters, and fomft 
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Other combinations of which we (lull have occafion 
forrcat in the tcqiiel. 

The methods we have hitherto propofcd, for ex- 
crafting from vegetable fubftanccs all that they wilj 
yield without the afTiItancc of fire, are not capable 
of analyzing thofel'ubftances accurately, as you may 
have obferved ; fince by cxprcflion and trituration 
we obtain only the liquid parts, impregnated indeed 
wilh almoft all the principles of plants, which how- 
pver are ftill combined with each other, and barely 
fcparated from the groflcft earthy and oily parts. 
We muft therefore nccefTarily have recourfc to a 
more efiedual expedient for carrying our analyfU 
further. This expedient confifts in making them 
undergo the adion of fire, fucceflively graduated, 
^om the gendeft to the moft violent heat. 
'' But, before we enter on this Analyfis of Vegeta* 
I iMes, it is proper to defcribe the different operatioiu 
. jjBiat may be performed on Oils, the only pure prijpr 
, ■^plc wc have been able to obtain without the help df 
I fee. As we (hall have occafion, when we come tp 
» ^at of the analyfis of plants by fire, to fay a graft 
deal more concerning Eflemial Oils, we relcrve tiu 
Wicn what relates to the opcrationt that may be pcr- 
formed on them ; and confine pur felves here to the 
I i^rations on Fat Oils. 
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CHAP, III. 
Of Opi rations on Fat Oils. 

PROCESS I. 

To attenuate Fat Otis, and change their nature, by 
txpo/tng them to the aSHon of fire, and difiilUng 
tbem. 

Ml X thoroughly three or four pounds of any 
Fat Oil whatever with twice its weight of 
lime Qaked in the air. Put this mixture into a 
large earthen retort, leaving a third part of it empty. 
Set it in a reverberating ftirnace, and lute on a re- 
ceiver. Heat the veflel with a very gentle fire. 
A little phlegm will rife firft, and will foon be fol- 
lowed by an Oil that will fall in drops from the nofe 
of the retort. Continue thedidillation very (lowly, 
till you perceive the Oil that comes over begin to 
be not quite fo fluid as before, but rather a little 
thicker. 

Then unlute your receiver, and put another in 
its place. Continue the diftillation, cncreafing your 
fire by degrees. The oil that comes over will grow 
thicker and thicker, its fluidity will decreafe, and it 
will acq-.ire a dark-brown colour, which at laft 
will become blackilh. The Oil will then be very 
thick. Pufh the operation till nothing more will 
come off, though the retort be red-hoc. During 
the whole time this diftillation lafts there rifcs a 
good deal of water in company with the Oil. 
Keep the fecond thick Oil by itfelf. 

Mix the Oil that came over firft in this operation 
widi an equal part of frclh lime flaked in the air. 
Put 
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Put the mixture into an earthen or glafs retort of 
a fize )b proportioned 19 the quantity, that a 
third part thereof may remain empty. Diftill as 
before. The fame phenomena will appear: a clear 
Oil will firft come over, and be fucceeded by one 
a- little ihtcker. Then fliifc your receiver, and dif- 
till off all the reft of the Oil with an encrcafed fire. 
The firft Oil obtained by this fccond dilVillation will 
be clearer and thinner than that of the firft diftilla- 
tion ; and the fccond Oil will not be fo thick nor cf 
io deep a colour as before. 

Diftill over again in the fame manner the thin Oil 
of this fccond diftillation, and go on thus repeatedly 
diftilling, till the firft clear Cil come over with 
3 degree of ht-at not exceeding that of boiling 
water. Then, inftead of mixing your Oil with litnc, 
put it with fome water into a glafs retort, or into a 
body with its head fitted on, and diftill it, keeping 
the water juft in a fimmcr. Your Oil will be more 
and more attenuated, and, after being thus diftilled 
twice or thrice with water, will be fo limpid, fo tliw 
and fo clear, that you will fcarcebc able to t ' 
guifh it from water it felf. 




OB SERFAriONS. 
Tf>.T Oils, which are naturally mild, unftui 
inodorous, or have at moft a fcarce perceptil 
fmel], refembling that of the fruit or kernel from wliicfi 
they were extrafted, change their namrp-s totally 
when expofed to the adlion of fire. If they be 
but heated fo as to boii, they become acrid, lofe 
much of their unctiioufiiefs, and acquire a very 
pungent odour. From feveral analogies, and by 
feveral experiments, recited in a Memoir on Oils 
which I read to the Academy, I fhewed chat theft 
alterations of Fat Oils are produced by the fire's 
extricating an Acid in them, which before lay con- 
cealedandinaftive. What I advancedonthis fubjeft 
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may be feen in the Memoirs of the Academy for ^H 

1 745, and in my Elemerts of the Theory of Cliy- ^^| 

midry. I Ihali take occafion to add fomething moie, ^^| 

in my Obfervations on the following procefs by ^^| 

which thefe Oils are combined with Acidt. In thi* ^H 

place I thall only examine what pafles in the repeat- ^^ 
cd diftillations they are here made ro undergo. 

Fat Oils do not rife in diftillation without a de- 
gi'ee of heat greater than that of boiling water \ 
and therefore they mud be diftilled in a land-bath 
or a naked fire. We prefer the latter method, for 

reafons elfewhere afTigned, and chiefly bccaufe ths ^^ 

Operator is more mailer of his fire ; it being ab- ^H 

folucely necefTary, in this operation, that he have it ^H 

in his power to fopprefs it in an inllant, when he ^H 

finds it too ftrong : for, in fuch a cafe, it will impe- ^H 

tuoully raife the thin Oil mixed with thethick^nay, ^H 

the whole will be burnt, as it were, to a coal, if a ^^ 
I degree of fire ever lb little too ftrong be kept up 
l_ but for a few moments. When this accident hap- 
I pens, it is always predifted by a great quantity of 
white vapours afcending with impetuofity out of the 
I retort, and by drops of Oil following each other 

very fall, that are fcarce limpid at firft, and foon ^^ 

become of a dark colour. All this may be pre- ^H 

vented by diftilling very (lowly, and with great pa- ^| 

tience. ^H 

Fat Oils may be diftilled and attenuated without 
any additament : but then the operation, which is 

tedious and troublefome enough, even when lime is ^_ 

ufed, as appears from our defcription of the pro- ^H 

cefs, would be much more ib if the Oil were dif- ^^| 

tillsl alone, without the addition of any thing to ^^B 
divide it, fprcad it, and enlarge its furface. 

Lime is one of the beft additaments that can be 

employed on this occafion ■, not only bccaufe it pro- ^^ 

cures the advantages iutl mentioned, but alfo by ^H 

I reafon that, bung an a!bforbent of fat matters, it ^H 

1 unites ^H 
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linites wttli the grofTcr pares of the Oil, retains them; 
and fo allows the thinncll and Ughteft parts to be 
ftadily feparated from the reft. By this means it 
greatly expedites the operation; and, the more of 
it is added, with rcfpeft to the oil, the fooncr is a 
confiderable quantity of thin limpid Oil obtained : 
and this is tlie reafon of our direiling a double quan- 
tity of lime to be mixed with the Oil in the 6rft dif- 
tillacion. 

Lime Ilaked in the air is eniployed preferably to 
quick-Iimc ; becaufe it is naturally divided into a 
vet)- fine powder, and capable of mixing pcrfoSly 
with all fons of matters. 

The water that firft appears in the diflUlation 
comes from tite lime : it is part of the humidity the 
lime had imbibed from the air. This water conti- 
nues tc> rife with the Oil during the whole diftilla- 
Ition, according as the degree of heat is encreafcd : 
and, if the diuUIation be finiflied by keeping the 
retort red-hot for fome time after all is come ovef, 
the lime in it will have a greyilh call", and, when 
water is poured on it, grow almoft as hot as 
quick-lime. 
If you rc-folve to carry on thefe diftillations of a 
Fat Oil, till i: become as light as an Eflcntial OiU 
it is neceflary to begin with a pretty large quantj^ 
thereof, as three or four pound? : for the quanBcjr 
of the Oil is conftderably leflened by every diffiljj-i 
ticn J not only becaufe the thickefi: and groflcft f^ 
is feparated from it every time i but alio becau^.a 
portion of the Oil remains fo ftrongly united Wiffi 
the lime, that the force of fire is not able to fcpsr 
rate them. Moreover, there is reafon to beliegl 
that fome of it is decompofed every time it is du- 
tiHed. '■ 

If Oil be diftilled by itfclf, the thickeft and hea- 
vicft part remains charred, as it were, in the retort, 
ijie infide of which is lined with a cruft of coal, 
4 thac 
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that is to the laft degree fixed : this therefore always 
occafions a diminution of the Oil. 

A Fat Oil muft be diftilled eight or nine times, 
even with lime, before it become as light as an Ef- 
fential Oil, and capable of rifing wholly with the 
heat of boiling water : by rhat time therefore it mud 
be confiderably diminifhed i and if, at lea (t, th& 
quantity prefcribed be not taken at firft, there will 
fcarcc remain a few ounces capable of being diftilled 
witK water. 

The portion of thick heavy Oil, obtained in the 
feveral diftiltations, may, if yoii will, be rcftified 
again. For this purpofe you muft mix it with frefli 
lime, and diftill it as you did the clear Oil. A por- 
tion of this alfo will be attenuated, and come over 
firft. Thus all the Fat Oil may be fubtilized by the 
aftion of fire j an abfolutely charred black part ex- 
cepted, that remains fixed, and appears fufceptible 
of no change, but by burning it in the open air, 
and thereby reducing it to afhes, from which a lit- 
tle Fixed Alkali may be obtained. This fixed part 
of the Oil is that wlierein the acid and eaithy parti 
are combined therewith in a greater proportion than 
they ought to be in pure Oil. 

Tlie portion of Oii that hath become light and 
thin is nothing but the pureft oily part, feparaced 
from the g^fs Acids, and from a certain quantity, 
of earth, which made it thick and heavy. This 
Oil reiembles the Eflential Oils in lightnefs, fluidit)', 
and a penetrating agreeable odour ; it diflblves in 
Spirit of Wine. We fhall have occafion in the 
fequel to enlarge further on the qualities of the fe- 
veral forts of Oils, and their fulubility in Spirit of 
Wine, when we come to treat of Ardent Spirits and 
of /Ether. 
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^^^B cf this cembtKatien. 

^^^^ T) U T any Fat Oil whatever into a glafs bafon, 
f _£ and fct jt in a fandbath very modci-atcly heated. 

Pour on this Oil an equal quantity of concentrated 
Oil of Vitriol, which will immediatciy difiblve it 
with violence i a conliderabie cbullirion and effer- 
vclcence will arife, attended with great heat, and a 
prodigious quantity of black, thick vapours, in 
which may be eafily perceived the fmell of burtiC 
Oil, together with that of a .Sulphureous Add. 
' The mixture will become of a deep-red, black, 

thick. Stir it with a fmall ftick, til! you obfe 
that al!_ is quiet. 

OBSERV ATIONS. 

The Vitriolic and Nitrous Acids unite with 
Oils, and diflblve them with violence ; but tht 
Acids mull be fijfficiently ftrong and concentrated, 
otherwife they will not aft upon the Oils. The Vitri- 
olic Acid inparucLiIardiffolveathem pretty thoroughly. 
If hot water be poured on the mixture deftribed in 
our procefs, this water will become cloudy and 
nilky, by diflblving feme of it : fo that Oils may 
be rendered fokible in water by the means of Acids. 
Spirit of Wine, which doth not attack Fat Oils in 
their natural ftate, uniti'S perfeftly with them, and 
makes a clear limpid folution of them, when they 
are thus combined with Acids. 

The Acids alfo fuffer a confiderable alteration by 

conrrafting an union with Oils. They become 

* much milder, and lofe almofl all their ftrength. If 

the mixture defcriljed in the procefs be diftilled, 

there will come over a great quantity of an empy- 

reumatic 
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rcumStic acidiilaied phlegm, that (iiiells flrong of 
Sulphureous Spirit ; an Oil thinner than the origi- 
nal raponaceous mixture ; a weak oily Acid, and a 
very thick, black Oil. If the fire be made very 
ftrong, when the Oil ceafes to rife, it fnmetimes 
happens that a little Sulphur liibiimes into the neck 
of the retort. 

By this analyfis it appears that the ftrong con- ■ 
ccntrated Acid, which was ah ingredient in the 
combinadon, is not now to be found. The Vi- 
triolic Acid hath changed its nature, and is confider- 
ably weakened by the union it hath contraifted with 
the principles of the Oil. The aqueous pSrt of this 
latter lubftance weakens the other, and loads it with 
phlegm ■, the inflammable part thereof renders it 
fulphureous, and even converts it into Sulphun 

Hence it follows that feme part of the Oil is dc- 
compofcd, by the union it contrafts with the Vi- 
triolic Acid : fur its phlogifton and its aqueous prin- 
ciple cannot be difunited, lb as to form a Sulphu- 
reous Spirit, or an aiftual Sulphur, and an aqueous 
Acid, without the decompolition of a. certain quan- 
tity of the Oil, in proportion to the two disjoined 
principles. Another portion of the Oil remains 
United with the Vitriolic Acid, without fuffering any 
decompofition, and conimunicates to that portion, 
of the Acid, with which it Is ib combined, afome- 
what faponaceous quality, which makes it refemble 
the vegetable AcidS. 

Thus we fee, that, When the Vitriolic Acid and 
a Fat Oil are combined together, they both fufFer 
confidetable changes ; the Acid by the new al- 
liances into which it enters, and the Oil by the 
decompofition it Ondcrgocs. In conTequence hereof 
A much fmaller quantity of Oil is obtained, by de* 
compounding this combination, than was atfifft put 
' 1. 
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If the Oil abftraded by diftillation be combined 
again with a frefh quantity of the concentrated Add, 
the fame citects will again follow ; and by this means 
any quantity of Oil at pleafure may be entirely do- 
compoied. This fingle experiment affords an evi- 
dent proof of many important truths advanced in 
our Elements of the Theory. 

Spirit of Nitre likewife diflblves exprefled Oib. 
Witli Oil of Olives it forms a white palle, refem- 
bling a fine pomatum. This compound is perfc£Uy 
foluble in Spirit of Wine. The Acid muft be very 
ftrong and fmoking to unite with this, or with any 
other Fat Oil : but it didblves fome of thetan with 
more rapidity than otl^ers ; in which number is tlie 
Oil of Walnuts. It adts on thefe Oils with fo much 
vehemence that it burns them, in Ibme meafiut, 
making them black and thick. 
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PROCESS III. 

To combine Fat Oils with Fixed Alkalis. Hard and 
Soft Soap. The decompojition of' Soap. 

TAKE a lixivium of Alicant kelp made mpie 
cauftic by lime, as we fhall fhew when we 
come to fpeak of Alkalis. Evaporate this lye till it 
be capable of bearing a new-laid egg. Divide it 
nto two parts ; and to one of thele put juft wa- 
ter enough to weaken it fo that a new-laid eg 
will not fwim in it, but fall to the bottonj. Wii 
the lye thus weakened mix an equal quantity of 
freih-drawn Olive Oil. Stir and agitate the mixture 
well till it become very white. Set it over a gentle 
fire, and continue ftirring it inceflantly, that the 
two ingredients of which it is compounded may 
gradually combine together, as part of the water 
evaporates. When you perceive they begin to 

unite. 
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Unite, pour into the mixture thrice as much of the 
firft ftrong lye as you took of Olive Oil. Continue 
the codiionwith a gentle fire, always ftirringthe mat- 
ter, till it become fo thick that a drop of it fixes as it 
cools, into the conlirtunce that Soap ought to have. 
By diflblving a little of this ^oap in water, you will 
dilcQver whether or no it cont:iin3 more Oil than 
ought to be in the compofition. If it dilTolvc therein 
wholly and perfedly, without the :ippearance of the 
lead little drop of Oil floating on tlie witer, it is a 
fign that it doth not contain too much Oil. If, on 
the contrary, you perceive any of thefe little glo- 
bules, you mufl; pour into the vc/Iel containing your 
matter a little more of the rtrong lye, to abforb the 
redundant Oil. If there be too much of the Al- 
kali, it may be difcovered by the taftc. If the 
Soap leave on your tongue the I'eiifation of an Alka- - 
line Salt, and produce an urinous favour, it is a 
fign that there is too much Salt in propo'tion to the 
Oil. In this cafe a little Oil mult be added to the 
mixture, to faturate the fuper abundant Alkali. An 
excefs in the quantity of Alkali difcovers itfelf like- 
wife by the Soap's growing moift in the air, on being 
cxpofed to it for Ibme time. 

OBSERVATIONS. 
Fixed Alkalis, even when refolved into a liquor, 
-that is, when loaded with much water, unite ea(ily 
with i'at Gils, as appears from the experiment juft 
recited, and require bm a moderate heat to pciftft 
that union. This combination may even be com- 
pletely effeiSed without the aid of fire, and by the 
heat of the fun only, provided fufficient lime be 
allowed' for that purpofe 1 as Mr. Geoffrey found 
upon trial. It only requires the mixture of the Oil 
and Alkali to be kept five or fix days in digeft;on, 
and ftirred from time to time. A lixivium of pure" 
Alkali, not acuated by lime, may alCo bt \ife^ xi. 
I 2 wiiLifjs^ 
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make Soap : but it is obferved that the combination 
fucceeds better, and that the Alkali unites fooner 
and more pcrfcftlywith thcOil, when « is (harpened 
p:by lime. 

The Oil is firft mixed with a weaker and 
f more aqueous lye, to the end that the combination 
^•may not take place too haftily, but that all the par- 
' tides of the two lubllances to be compounded to- 
gether may unite equally. But as Toon as the Alkali 
u begins to diflblvc the Oil gradually and quietly, the 
■ dinblution may then be accelerated i and that is done 
by adding the remaining lye, which is ftronger and 
Jefs diluted than the other. 

Soap made with Olive Oil is white, hard, and 
iiath not a very difagrcable fmcll : but as that Oil 
is dear, others, even the fat and oils of animals, 
I are fometimes fubftituted for it. The Soaps made 
I'nwith mod of thefe other matters arc neither lb hard, 
I nor lb wliite, as that made of Olive Oil : they are 
; called Soft Soaps. 

Oils thus afTociated with Fixed Alkalis are by 

, that means rendered foluble in water ; becaufe the 

* Alkaline Salts, having a great affinity with water. 

Communicate part thereof to t!ie Oils with which 

f they are now iiicorporated. Yet the Oil is not for 

"1 that rendered thoroughly mifcible with water or 

perfeiftiy loluble therein ; for the water in which 

, Soap is diffolved hath always a milky caft ; now 

:■ there is no other criterion of a perfeift foluiion but 

tranfparency. 

Alkalis alfo lofe part of their affinity with water^ 
by the' union they thus contract with Oils : for, 
when the combination is properly made, they no 
longer attraft the moifture of the air, nor doth wa- 
ter diHiilve^thiem in llich quantides as before. The 
compofition of Soap is plainly a faturation of an Al- 
kali with an Oii;and, in order to make perfeft Soap, 
we arc forced, as was faiil in tlie proccfs, to grope. 
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in a manner, by repeated trials, for this point of 
faturation ; juft as when we prepare a Neueral 
Salt by iaturaiing an Alkali with an Acid, ' The 
union which the Oil contrafts with the Alkali 
makes it lofe, in part, the readinefs with which ic 
naturally takes fire ; becaiife the Salt is not inflam- 
mable : the water fllfo, which enters, in pretty con- 
fiderable quantities, into the compofitjon of Soap, 
as we fliall prefently fee, contributes a good deal to 
hinder the accenfion of the Oil. 

Soap may be decompounded cither by diftiliing ic, 
or by mixing it with Ibme fubfta^ce that hath a 
greater affinity than Oil with Alkalis. 

If we decompound it by didillation, a phlegm, 
or tranfparent fpirit, of a fbmewhat ycIlowiJh co- 
lour, fir(i comes over. This liquor is the aqueous 
part of the Soap, quickened by a little of its Al- 
kali, which gives it an acrid taile. It is followed 
by a red Oil, which at firft is pretty thin amd 
limpid, but thickens as the diftillation advances, 
grows black, and has a very difagreeabie empyreu 
matic fmell. This Oil is folublc in Spirit of Wine. 

When the diftillation is finilhed, that is, when 
the retort being kept red-hot for tome time will dif- 
charge no more, there is left in it a ialine mals ; 
which is the Alkali of the Soap, crufled over with 
fome of the moft fixed parts of the Oil, that are 
charred to a coal. This Sak may be reftored to 
the fame degree of purity if had before its combi- 
nation with the Oil, by Calcining it in a crucible 
with a naked fire, that may confiime this burnt part 
of the Oil, and reduce it to afhes. 

It is plain iha' the Oil contained in Soap is af- 
feded by diiliil.1t ion, miich in the fame manner as 
that which we mixed with Ijme and dialled. 

Mr. Geoffroy, by analyfing Soap with care, dif- 
covered that two ounces, thereof contain ninety fix 
grains of Salt of kelp, freed from all Oil and moi- 
I 3 tbi^»: \ 
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(lure i or two drams and forty- eight grains of that 
Salt, as it is ufrd in nianufadlurini!; Soap ; that . is, 
containing water enough to make it cryftallizc ; one 
oi:nce three drams twenty grains ot Clivc Oil | 
and aboiu two cirams tour grains of water. 

As Acids have a greater aiP.nity than any other 
fubftance with Alkalis, they may be very elFe£tualIy 
employed to decompound Soap. 

If you propofe to dtxoiTipound Sonp by means 
thereof, you muft firfl: diflblve it in a fuflicicnt 
quantity of water. Mr. Geoffroy, who made this 
experiment likewifc, diflblved two ounces thereof an 
about thr^c gallons of warm water, and to the fo- 
lution add.d Oil of Vitriol, which he let fall into it 
drop by dr(\p. livery time a drop of Acid falls 
into it, 2i ccuguUL'iU is fo; med in the liquor. The 
veflcl in which thefolution is contained muft then be 
Hiakcn, th::t the Acid may equally attack all 
the Alkali diflTufcd in it. When no new coagu- 
lation is produced by a drop of the Acid, it is a 
fign you have added enough. The liquor then be- 
gins to grow clear : and if another quart of water 
be added, in order to facilitate the feparation of the 
oily particles, you will fee them rife and unite toge- 
ther on the furface of the liquor. 

This is a pure, clear, true Olive Oil, hath its 
tafte, its fmell, and, like it, is fluid in warm weather 
and becomes fixed by cold. Yet it differs in fome 
rcfpeds from that which never hath been united 
with an Alkali in order to form a Soap ; for it 
burns more vividly and more rapidly, and is foluble 
in Spirit of Wine. We fhall account for thefc dif- , 
feiences when we come to treat of Ardent Spirits. 

Not only the Vitriolic Acid, but all others, even 
thofe obtained from vegetables, are capable of de- 
compounding Soap, and fcparating the Oil from the 
Alkali. In the liquor wherein Soap is thus ^ecotn- 
pounded is found a Neutral Salt, confiding' of the 

Acid 
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Add made ufe of united widi the Alkali of the 
Soap. If the Vitriolic Acid be ufed, you will have 

a Glauber's Salt ; a quadrangular Nitre, if the Ni- 
trous Acid be ufed; and fo of the reft. 

The facility with which Acids decompound Soap 
is the rcafon that no water, but what is very pure, 
will diffolve it, or is fit to be ufed in wafliing with 
it. 

Water that doth not diflblve Soap well is uliially 
called hard water. Such waters contain a certain 
quantity of faline matters, wafhed out of the earths 
through which they pafs. The hardnefs of water 
is generally occafioned by felenitic particles. 

The hardnefs of all the well water in and about 
Paris is owing to a confiderable quantity of Selenitic 
Gypfum with which the foil abounds. The Sele- 
nites, we know, are Neutral Salts confifting of the 
Vitriolic Acid united with an earthy bafis. If there- 
fore Soap be put into water in which a Salt of this 
kind is diiTolvcd, it is evident that the Vitriolic Acid in 
the Sclenites, having a greater affinity with the fixed 
All^ali of the Soap than with its own earthy bafis, 
will quit the latter to unite with the former -, and 
thus the Soap will be decompounded inflead of be- 
ing difiblved. Accordingly we lee, that, when we 
attempt to diflblve Soap in our well-water, the fur- 
face of the liquor is in a fhort time covered with a 
fat oily pellicle. However, this decompofition of 
Soap is not complete ; at leaft but a fmall part of 
it is perfciftly decompounded ; becauic the great 
quantity of Sclenites, with which the water is im- 
pregnated, hinders the Soap from mixing (b tho- 
roughly with if, ns is requifite to produce a total de- 
compofition thereof. 

All mineral waters are likewife hard, with regard 

to Soap 1 for, as moft of them owe their virtues to 

the efflorefcencies they have wafhed off, from pyrites 

ih^t have grown hot and begun to be decompolcd, 

1 4. -i&s. 
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they arc impregnated with the faline matters prOH 
duccd by pyrites in that ftate ; that is, wi^h alumi* 
nous, virriolic, and fulphurcous fubftances, which 
have the fame effcft on Soap as the Selenites hath. 

Miiural waters containing Neutral Salts onty, 
fuch as Sea-falt, Epfom-Sak, Glauber's Salt, arc 
neverthelefs hard with regard to Soap, thoueh the 
Acids of thofe Salts, being united with FixeoAlka- 
lis, are incapable of decompoun^Jing it. The rca- 
fon is, that thofc Neutral Salts are more foluble in 
water than Soap is j fo much indeed as even to ex- 
clude it : bccaufe each of the two principles that 
compofe them hath a very great affinity with water 5 
whereas only one of the principles of Soap, namely 
its Alkali, hath that affinity; the other, to wit, the 
oily principle, having none at all. Thus water im- 
pregnated with an Acid, or with any Neutral Salt, 
is h ard with regard to Soap, and incapable of dit 
folving it ; and hence it follows that Soap is a fort 
of toiichftone for trying the purity of water. 

Wine diflblves Soap ; but imperfedly, becaufe it 
contains an acid pr tartarous part. Spirit of 
Wine alfo diflblves it : but neither is this dilS>lution 
perfed ; becaufe it contains too little water: for its 
ipirituous part can diflblve nothing but the Oil of 
the Soap ; and the Alkalijs not at all, or at Icaft in 
a very fmall quantity, foluble in this menftruuml 
The true folvent of Soap is therefore a liquor that 
is partly fpirituous, partly aqueous, and not acid. 

Brandy has thefe qualities : and accordingly it is 
the folvent that unites beft with Soap, diflblves the 
greatcft quantity, and makes the moft limpid folu- 
tion thereof. Yet even this folution hath fomething 
of a milky caft, occafioned by its not being entirely 
free from an Acid, or the tartarous principle. This 
fault may be eafily correfted, by mixing with it a 
litde Alkali to abforb the Acid. A dram of cryf- 
talli2;ed fait of kelp mixed with three ounces and a 

half 
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half of good brandy, renders it capable of diflblv- 
ing an ounce and two drams of good hard Soap 
into a perfcdly limpid liquor. This experiment alfo 
we owe ro Mr. Geoffroy, 

Some years ago it was difcovered that Soap might 
be uled witii great fuccefs in Medicine, and that it 
poflefles the property of didblving the ftony concre- 
tions that form in leveral parts of the body, parti- 
cularly in the kidneys and bladder. Soap is the ba- 
(is of the compofuion known by the name of Mrs. 
Stephens's Remedy ; and in this one ingredient its 
vhole virtue refides. 

From what hath been faid on the nature of this 
compound, as well as on the caule and phenomena 
of its diflblution, it plainly appears to be of thelaft 
confequence, in adminiftering it to apacient, that his 
Eonfticution be confidered, and a proper regimen 
ordered. All Acids Hioiild be abfolutely forbid 
him ; as we know they hinder the Soap from dif- 
folving, and decompound it : and if the patient 
have any acidities in the firft pafTages, matters capa- 
ble of neutralizing them fhould be prefcribed him 1 
as prepared crabs eyes, and other ablbrbents known 
in Medicine; In fuch cafes thofe with which the 
Soap is compounded in Mrs. Stephens's remedy 
may be of ufc. 



PROCESS IV. 

'To combine Fat Oils wiih Sulphur. , 

PU T any Fat Oil whatever into an earthen vef- 
fel 1 add to it about a fourth part of its weight 
of Flower of Sulphur, and fl-t the velTel in a fbrnace, 
with lighted coals under it. When the Oil hach ac- 
quired a certain degree of heat, the Sulphur will 
pielt, and you will fee it fall iinmediately to the 
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bottom of the Oil, in the form of a TCry red 
fluid. The two fiibftanccs will remain thus (epa- 
rated, without mixing together, while the heat is no 
greater thr.n is ncccflary to keep the Sulphur in fii- 
fion. Jncrcdle it therefore j but flowly and with 
circumfpedion, left the matter take fire. When 
the Oil begins to fmoke, the two liquors will bc^in 
to mix and look turbid : at lad they will unite Jb 
as to appear one homogeneous whole. If you kcqi 
up the heat fo that the mixture fiiall always continue 
fmoking and ready to boil, you may add more Sul- 
phur, which will perfeftly incorporate with it : and 
thus may a pretty confiderable quantity thereof be 
introduced into this cpmpofitipn. 

OBS E RV AT IONS. 

The Phlogifton and the Vitriolic Acid have 
each an affinity with Oils. It is not therefore fur- 
prifing that Sulphur, which is a compound of thcfc 
two fubftances, fhould be foluble in oily matten. 
Yet it is remarkable that Effential Oils, which arc 
much thinner than the Fat Oils, diflblve Sulphur 
with much more difficulty ; as will be Ihcwn when 
we come to treat of thofe Oils ; and that Spirit of 
Wine, which contains an exceeding fubdje Oil, 
doth not aft upon Sulphur at all. 

Oil, by contradling an union with Sulphur, prq- 
duces a confiderable alteration in that mineral : a 
phenomenon fo much the more furprifing, that wc 
know it to be, in fome fort, unalterable by any pther 
folvent, of what kind foever, and that its nature 
admits of no change but by burning. Wc (hall 
fay m.ore on this fubjeft under the head of Ellent^) 
Oils. 
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PROCESS V. 

So combine Fat Oils with Lead, and the Calxes of 
Lead. The Bofis of Plafters. 7 he Decsmpofition 
of this CGmhindsion. 

IN T O an earthen vefiel put granulated Lead, 
Litharge, Cerufe, or Minium; and pour thereon 
twice its weight of any Fat Oil whatever. If you 
fet the veflel over a brillc fire, the Lead at bottom 
will melt before the Oil begin to boil. When it 
boils, ftir the matter with a ftick : the Lead or the 
Calx of Lead will gradually dil'appear, and at laft 
bt totally dilTolved by tlie Oil, to which it will 
give a very thick, corififtencc. 

OBSERVATIONS, 

Fat Oils difiblve not only Lead, but its calxes 
alio : nay, they dilTolve the latter more readily than 
Lead in fubftance; probably becaufe they are more 
divided. The refult uf a combination of thefe matters 
IS a thick, tenacious mafs, that grows in fomc de- 
gree hard in the cold, and folt by heat. This com- 
pofition is known in Pharmacy by the name of 
Plafter. It is made up with fcveral drugs into plaf- 
ters, which partake of the virtues of thofe drugs ; 
fo that it is the bafis of almoft all plafters. 

Lead itfelf is leldom ufed to make plafters : Ce- 
rulc. Litharge, or Minium are preferred to it ; becnule 
thefe matters unite, as hath been faid, more readily 
and more eafily with Oils. 

It foroetimes happens that the Oil is burnt in the 
operation, and that [he calx of Lead is pardy re- 
fufcttatcd : and this gives the plafter a black colour, 
which it ought not always to have. This accident 
is occafioned by an excefs of heal : and as it 
is very difficult to keep the Oil and the Lead "\^ 

4 'iS^- 
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the proper degree of l\jeat, feeing both thcfc mat- 
ters are apt to grow very hot, it hath been contri- 
ved to put into the vefTcl, in which the codtion is 
to be performed, a pretty large quantity of water ; 
which being fufceptible only of a much fmaller and 
a certain degree of heat, that is conftantly the iaaie 
when it boils, procures the advantage of having the 
compofition very uniform, and very white. 

It is neceflary to flir the mixture incdlantly, in 
order to prevent the burning of the combmed Oil 
and Lead^ which, as they unite, fmk in the water 
by their greater weight. If the water happen to be 
wafted before the Oil hath diflblved all the Lead, or 
before the plafter hath acquired a proper degree of 
confiftcnce, you muft remove the veffel from the 
fire, and let the mixture cool, before you add more : 
for, if this precaution be negledled, the heat of the 
matter, which is now much greater than that of boil- 
ing water, will occalion a confiderable explofion 
and extravafation thereof, though the water pouted 
into it be as hot as poffible. 

The combination of Fat Oil with a Cabc of Lead 
may be confidered as a fort of metallic Soap, having 
a metalline Calx, . inftead of a Fixed Alkali, for 
its bafis. Mr. GeoflFroy hath obferved thj^t if ^ 
pound of Litharge, rubbed very fine and wcU 
wafhed, be incorporated with two pounds of Olwrq 
Oil, in the fame manner as plafler is made, keep- 
ing water enough in the veffel to hinder the mixture 
from burning, there rifes a fmoke, while the Ojl ia 
uniting with the Calx of Lead, fmelling much like 
that which rifes from Soap. 

The Oil may be feparated from the Calx of L^ad, 
by the methods ufed to feparate it from a Fixed Alt 
kali : and when it is fo feparated, it hath the fame 
properties as that feparated from common So^p. , 

This fpecies of metallic Soap, formed by tne 
union of a Fat Oil with the Calx pf Lea4 i^ n9<; 

folu-* 
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I fcJuble in water, and communicates nothing to it ^^M 

but a greafy tafte. Therefore, if you would de- J^^ 

(VimnniinH it hv rlip ini'ans nf an Ariti vfiii mild" ^^^ 
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compound it by the means of an Acid, you mult 
pour that Acid immediately on the compound. The 
Acid will attack and difTolve the Calx of Lead; 
and the Oil, being thus fct at liberty, will rife clear 
and limpid to the furface of the acid liquor. Dif- 
titled vinegar efFefls this feparatlon better than any 
other Acid, becaiife it is the true folvent of Lead. 



CHAP. IV. 

Of the Substances obtained fb-OM Vegeta- 
bles WITH a DEGREE OF HEAT KOT EKCEEDINO 
THAT OF BOILING WATER. 



PROCESS L 

To obtain from Plants., by dijlillin^ them with the 
mean degree of heat between freezing and boiling 
water, a liquor impregnated with their Prindple of 
Odour. 

IN the morning, before fun-rife, gather the plant 
from which you dcfign to extract its odoriferous 
water. Chufe the plant in its full vigour, perfeflly 
found, and free from all adventitious maEters, ex- 
cept dew. Put this plant, without fquee?.ing ir, 
into the body of a tinned copper alembic, and fet 
it in a water-bach, pit on its head, and to the nofe 
thereof lute a glafs receiver with wet bladder. 

Warm the bath to the mean degree between freez- 
ing and boiling water. You will fee a liquor diftill 
and fall drop by drop into the receiver. Condnue 
the diftillation with this degree of heat, til! no more 
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drops fall from the nofc of the alembic. Then t2ii- 
lute the veflels -, and if you have not as much liquo/ 
as you want, take out of the aicurbite the plant 
already diftilled, and put a frefh one in its place. 
Liftill as before, and go on thus till you have a fuf- 
ficient quantity of odoriferous liquor, fut it into 
a bottle ; flop it clofe ; and fet it in a cool place. 

O BSERVAriONS. 

The liquor obtained from plants, with the de- 
gree of heat here prefcribed, confifts of the dew 
that was on the plant, and fome of the phlegm of the 
plant icfelf, together with its odorous principle. 
Mr. Boerhaave, who examined this odoriferous part 
of plants with great care, calls it the Spiritus Reiior. 
The nature of this Spirit is not yet thoroughly afcer- 
tained -, becaufe it is io very volatile, that it cannot 
eafily be fubjeded to the experiments that are ne- 
ceflary to analyze it, and to difcover all its proper- 
ties. If the bottle containing the liquor, which nvay 
be confidered as the vehicle of this Spirit, be noc 
exceeding carefully (lopped, it flies quite oflf : fo that 
in a few days nothing will be found but an infipid 
inodorous water. 

Great part of the virtue of plants refides in thial 
their principle of odour -, and to it mull be afcribed 
the mod Angular and the mod wonderful eHefls wc 
every day fee produced by them. Every body 
knows that a great number of odorous plants afli^ 
in a particular manner, by their fcent only, the brain 
and the genus nervofum, of fuch efpecially whole 
nerves are very fenfible, and fufceptible of thcflighteft 
impreffion •, fuch as hypochondriacal or melancholy 
men, and hyfterical women. The fmell of thtf 
Tuberofe, for inftance, is capable of throwing fuch 
perfons into fits, fo as to make them drop down 
and fwoon away. The fmell of Rue again, which is 

equal- 
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equally ftroiig and penetrating, but of a difterent 
kind, is a fpecitic remedy againft: the ill cfFefts ot" 
the Tuberofe ; and brings thofe perTons to life again, 
with as quick and as furprifing an efficacy as that by 
which they were reduced to a ftate not unlike death. 
This is Mr. Boerbaave's oblervation. 

The odorous exhalations of plants muil: be con- 
fidered as a continual emanation of their Spirilus 
Rector : but as growing plants are in a condition to 
repair, every inftant, the iollcs they fuflain by this 
means, as well as by tranfpiration, it is not furpri- 
fing that they arc not foon exhaufled wliile they 
continue in vigour, Thofe, 'on the contrary, which 
we diftill, having no fuch relTource, are very foon 
entirely exhaufted of this principle. 

The reparation of the Spiritus Re3or from plants 
requires but a very gentle heat, equally diilanc from 
the freezing point, and from the heat of boiling 
water. Accordingly the heat of the fun in fum- 
raer is fufficient to diflipate it ainiofl: entirely. This 
fliews why it is dangerous to ftay long in fitlds, or 
woods, where many noxious plants grow. The 
virtues of plants refiding chiefly in their exhalations, 
which the heat of the fun increafes coniiderably, a 
fort of atmofphere is ibrmed round them, ;ind car- 
ried by the air and the v/ind to very great diilances. 
For the fame reafon the air of a country rnav be 
rendered falutary and medicinal, by the exhakiior.s 
of wholefome plants growing therein; From the 
facility with which the odorous principle of plants 
evaporates, we learn what care ought to be taken in 
dqfing thofe intended for medical ufes, fo as to pre- 
■ fcnre their virtues. They muft by no means be ex- 

pofed to the fun, or laid in a warm place : a coo!, 
dry place, into which the rays of the fun never pe- 
netrate, is the propereft for drying plants v/ith as 
L little lofs of their virtue as poffible. 
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Though there is reafon to believe that every ve- 
getable matter hath a Spiritus ReBor^ feeing each 
hath its particular fcent, yet this principle is noc ver^ 
perceptible in any but thofe which have a very inani« 
teil odour : and accordinelv it is extrifled i ' ' ^ 



from aromatic plants, or the molt odoriferous putt 
oF plants. I fay the mod odoriferous parts \ be- 
caufc in mod plants and trees there are generally 
certain parts that have a much more fenuble and 
much ftrongt r fccnt than the reft. The odour of a 
plant or of a tree hath its principal refidence jfome 
times in the i-oot, fo:uciimcs in the leaves, at other 
times in the bark or wood, and very frequently in 
the flowers and feeds. Thcrctore, when you defigrt 
to extract the principle of odour from a v^tabfe 
that is not equally odoriferous in every part, you 
mud chufe thofc parts that have the moft percep- 
tible and ftrongcft fcent. 
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PROCESS IL 

'To extraB the hat Oils of Plafits by Decoilion in MJ- 

ing Water, Cacao-Butter^ 

POUND or bruife in a marble mortar your 
vegetable fubftances abounding with the Fat 
Oil which you intend to cxtradt by decoftion : tie 
them up in a linen cloth : put this packet into a 
pan, with feven or eight times as much water, and 
make the water boil. The Oil will be feparated by^ 
the ebullition, and float on the furface of the wa- 
ter. Skim it oflT carefully with a ladle, and conti- 
nue boiling till no more Oil appear* 

OBS ERVATIO NS. 

Tjie heat of boiling water is capable of feparat- 
ing the Fat Oils from vegetable matters that con- 
Cain 
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tain any : bat this is to be effefted by aftiial decoc- 
tion only, and not by diftillation -, becaufe thcfe Oils 
will not rife in an alembic with the heat of boil- 
ing water. We are therefore neceflitated to coUcft 
them from the furface of the water, as above direfted. 
By this itieans a much greater quantity of Fat Oil 
may be obtained than by exprellion alone ■, becaufe 
the degree of heat applied greatly facilitates the fc- 
paraiion of tke Oil. For a convincing proof of 
this truth, take the remains of any vegetable mat- 
ters* from which the Oil hath been lb thoroughly cx- 
prefled that they would yield no more ■, boil them in 
this manner, and you will obtain a great deal more 
Oil. 

The water ufed In this co^ion generally becomes 
milky, like an emulfion ; becaule it contains many 
oily particles, that are difperfed in it juft as in an 
emulfion. Neverrheiefs this way of obtaining the 
Fat Oils is not generally praftifcd -, becaufe the heat, 
to which they are expofed in the operation, occa- 
lions their being lefs mild than they naturally are : 
but it is an excellent method, and indeed the' only 
one that can be employed, for extrafting from par- 
ticular vegetables certain concrete oily matters, in 
the form of Butter or Wax ; which matters are no 
other than Fat Oils in a fixed ftate. The Cacao 
yields, by this means, a very mild Butter j and in 
the fame manner is a Wax obtained from a certain 
fhrub in America. 

The heat of boiling water melts thcfe oily mat- 
ters, which then afcend to the furface of the liquor, 
and float on it like other Oils. They afterwards fix 
as they cool, and refume their natural confiftence. 
We mall fee in the fequel that they cannot be ex- 
trafted in a concrete form by ditlillation, which re- 
quites a greater degree of heat than that of boiling 
water ; becaufe diftillation changes their nature, 
partly decompofes them, and prevents their return ■ 
mg to their proper confiftence as ihe^ t:o(A. 

Vol. v. K ? ^ Q 
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PROCESS III. 

^0 extra£l the EJfential Oils of Plants hy dsfiillaiien 
with the heat of boiling water. Dijlilled waters^ 

PU T into a cucurbice the plant from which you 
defign to extraft the Effcntial Oil. Add as 
much water as will fill two thirds of your veflel, and 
diffolve therein half an ounce of Sea-folt for every 
quart of water you .ife. To this body fit on an 
alembic head, and lo the nofe thereof lute a recei-^- 
ver with fized paper or wet bladder. Set it in a fur- 
nace, and let the whole digell together, in a very 
gentle warmth, for twenty four hours. 

This being done, liglit a wood-fire under your 
veflel, brifk enough to make the water in it boil im- 
mediately. Then flacken your fire, and leave it 
juft ftrong enough to keep the water fimmering. 
There will come over into the receiver a liquor qf 
a whitifh colour, fomewhat milky ; on the iiirface of 
which, or at the bottom, will be found an Oil, 
which is the Eflential Oil of the vegeuble you put 
into the cucurbite. Continue your diftillation with 
the fame degree of heat, till you perceive the liquor 
come off clear, and unaccompanied with any OiL 

When the diftillation is finiflied, unlute the re- 
ceiver ; and, if the Eflential Oil be of that Ibr^ 
that is lighter than water, fill the veflel up to the 
top with water. On this occafion a long-necked 
matrafs ftiould be ufed for a receiver j that the Oil 
which floats on the water may colled together in its 
ficck, and rife up to its mouth. Th^n in the neck 
of this veflel put the epd of a thread of cotton-twine, 
fo that the depending part without the vef^ may be 
longer than that in the Oil, and the extremity there- 
of hang within the mouth of a little phial, jpft hie 
enough to contain your quantity pf Oil. The OU 
will rif^ ^long the yara ^ in a fiphon, filter throv^ 
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it, and fall drop by drop into the little phial. \V hen 
all the Oil is thus come over, ftopyour little bottle 
very clofe, with a ccrk coated over with a mixture 
of wax and a littie pitch. 

It your Oil be ponderous, and of the fort that 
, finks in water, pour ilie whole contents of the re- 
ceiver into a glals tiinnel.thepipe of which niuftter- 
minatein a very fmall aperture that may be flopped 
1 with your fore-iinger. A]\ the Oi! will be colleited 
> in the lower part of the funnel : then remove your 
finger, and let the Oil run out into a little bottle 
I through another fmali funnel. When you lee the 
! water ready to come, ftop the pipe of the funnel, 
' and cork the bottle containing your Oil. 

OBS ERVA'T IONS. 

Essential Oils, though thty all rcfemble each 

other in their principal properdes, are hevcrthclefs 

; very different in fome refpects : fcff which rcafon 

!" almoft every one of them requires a particular ma- 

inagement, for obtaining it with the greateft ad- 
vantage poffible, both as to quality and quantity. 
One of the firif things reqiiifite is to chufe the 
proper time for diftiliing the plant from which you 
defire to excraift the Efiential Oil ; becaufe the 
quantity of Oil varies confiderabfy, according to 
the feafon of the year, -js well as the age of the plant. 
For example, the moft favourable dme for obtaining 
thele Oils from the leavts of ever-green plants or 
trees, fuch as Thyme, Sage, Rofemary, the Orange, 
the Bay, the Fir, &c. is the end gf autumn j be- 
caufe theie vegetables contain a great deal more Oil 
at that feafon than at any other. With tegard to an- 
nual plants, they muft be chofen when in their 
I prime, and jufl: before they begin to decline. The 
[ time ihcrefpre of gathering them is when they be- 
( gin to Bower : and if you want to extraft the Oil 
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from the flowers thcmfclvcs, you muft pull them 
juil when they arc newly blown. 

Secondly, it mull be obferved that the Eflential 
Oils of plants arc, as it were, the chief refidence 
and rcfcrvoir of their odorous principle ; that they 
are to be found wherever that principle exids, and 
never where it is not : fo that what we faid con- 
cerning the Spiritus ReiJcr of plants is applicable 
here. It muft be remembered that all the parts of 
Ibme vegetables are odoriferous. Such plants may 
be put into the alembic all together, and the Eflen- 
tial Oil diftilled from all their parts at once. But 
others, and indeed the greateft number, have no 
odour, or at leaft none that is very perceptible, ex- 
cept in Tome particular parts ; as in their leaves^ 
flowers, roots, or feeds : therefore, when you want 
to have the Effcntial Oil of fuch a plant, you muft 
chufe that part in which the odour reGdes. The 
fcnfc of fmelling muft be the Artift's principal 
guide on this occafion. 

Thirdly ; all vegetables, and all the parts of 
vegetables, have not the fame texture : fome are 
hard and compadV, as woods, barks, and fomc 
roois -, others are tender and fucculent, as moft 
annual plants and fome fruits. For this reaibn they 
muft be differently prepared for diflillation. It may 
be laid down as a general rule, that, the clofer and 
more compa6t their texture is, the more they re- 
quire to be opened and divided, either by com- 
minuting them into fmall particles, or by digefting 
them a copifiderable time in water acuated with, Salt. 
Fourthly j though all Eflential Oils be capable of 
rifing in diflillation witli the heat of boiling water, 
ytt they have not all an equal degree of levity and 
weight : on the contrary, they vary exceedingly in 
this refpeft : fome, as for inftance thofe of all our 
European aromatics, being lighter than water, to 
that they always float on its furface ; whereas others, 

fuch 
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fuch as thofe of Cloves, Saflafras, &:c. which arc 
Indian aromatics, are heavier ihan wattr, and al- 
ways fink in it by their fpecific gravity. Thcfe 

differences therefore require different meafiires in 
diftillation. It is proper, for example, to make 
life of a low alembic in diftilling fuch Effential Oils 
as are heavier than water; and moreover, to faci- 
litate their feparation by applyingf a degree of heat 
fomewhatftronger than that of boiling water. This 
is eafily done by impregnating the water with a 
proper quantity of Sea-Salt, or the Vitriolic Acid j 
for, the more faline matters are contained in water, 
the more will the degree of heat it acquires by being 
brought to boil exceed that of pare boiling water. 

Fifthly; Eflential Oils differ from one another in 
point of fiiiidity. Some are as thin and as fluid as 
Spirit of Wine : of this number is the Effential 
Oil of Turpentine. Others again are thick, and 
even congeal as they cool : fuch, for inftance, is 
the Oil of Rofes. In diftilling Oils of this latter 
fort, care muft be taken that the fpout of the 
alembic-head grow not too cold, but be kept always 
in fuch a degree of warmth, as may prevent the Oil 
from fixing in it, and flopping it up ; which would 
interrupt the diftillatlon, and might alfo orcafion 
fome other more confiderable inconveniences, of 
which welhall take notice prefently. 

From what hath been faid it appears that the diftil- 
lation of Eflential Oils cannot be regulated by any 
one general rule; but that the manner of operating 
muft be a little varied, according to the nature of 
the Oil to be diftilled, and to that of the vegetable 
from which it is to be drawn. 

The time of day fitteft to gather plants for this 
diftillation, is the morning before fun-rife; becanle 
the coolnefs of the night hath fhut all (ht-ir pores, 
and concentrated their odour: whereas in the even- 
ing, after the plants have been expoled ^1 day to 
K 3 itv: 
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the heat of the fun, their odorous principle is io 
a great mcafuie ciifiipated, and they are left almoft 
quite cxhaufttd of it. Now, the more of the o- 
dorous principle the plants contain, the more Efien- 
tial Oil will they yield, and the more virtue will 
that Oil have. 

Plants frclh gathered, and as yet full of moiilure, 
do not yield fo much Oil in diltillation as they do 
when dried ; bccaufe the Oily particles in a very 
moid plant arc more diffufcd, and even feparated 
from each other, by the interpofition of the aque* 
ous parts : whence it come to pafs that in diftUla- 
tion they afcend in a (late of Reparation from each 
other, fo that being difperfed through the water 
they give it a milky colour, like that of an emulfion, 
and cannot unite together but in fmall quantities ; 
which hinders their being cafily feparated from the 
water. 

This /inconvenience doth not happen, or at lead 
is confidcrably lefs, when the greatcft part of the 
humidity of the plant is evaporated by deficcation : 
for the oily particles, being thus delivered from the 
intervening aqueous parts, which kept thepi feparated 
from each other, are brought nearer together, unite, 
and form little vifible globules of Oil, which eafily 
emerge from the water employe.! in the diftillation. 
But, in drying plants from which the Efiential 
Oil is to be extrafted, great care muft be taken that 
they be neither expofed to the fun, nor laid in a 
warm place ; becaufe the heat would carry off part 
of their odour, and even, from fome plants, a pretty 
confiderable quaYitity of their Effential Oil. 

Plants of a loofe texture, that eafily give out 
their Eflential Oils, need not be comminuted, or 
macerated in water with Salt. But this mediod 
muft unavoidably be taken with fuch as are hard, 
and do not readily part with their Oil. Woods, 
barks, roots, for inftance, muft be firft raiped, 

then 
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IHen fet to macerate in water impregnated with Salt, 
as before direifbeci; and this fometimea for feveral 
weeks before they be diftilled. 

On this occafion Salt procures three different ad- 
vantages. In the firft place, it prevents the mat- 
ters, that miift Hand in maceration for fome time, 
irom running into fermentation : an inconvenience 
that would confiderably diminifh the quantity of 
Eflential Oil, or perhaps rob us of the whnle. by 
converting it into an Ardent Spirit, if the fermenta- 
tion were fpiritnous 1 or into- a Volatile Alkali, if 
it went on to the laft Itage, and as far as pucrefac- 
rion. In the next place, it acuates the water, and 
renders it more capable of penetrating and properly 
dividing, during the maceration, the textute or the 
plant which requires to be thus prepared: Laftly, 
it adds a little to the heat of Ae boilirp.; water, and 
fo promotes the aicent of the htaviert Oils. 

Nevertheiefs, when you find it ncrefiaiy, for the 
reafons afiigned above, to mix Salt v/irh the water 
to be employed in diftilllng your Ellenti^it Oil, yoy 
muft be cautious of putting in tOo much. Yoii 
will indeed obtain, by means iherebf, miich mort 
Oil than if you diftilled it without .'"alt ; but, as n 
great quantity of Salt will niskc the water acquire 
a much greater degree of heat, than that of pure 
boiling water, a good deal of the heavy Oil of the 
vegetable will be railed by luch a hear, mix with 
the Effential Oil, deprave it, and make it like thofe 
that are adulterated with a mixture of fomehctero- ^ 
geneous Oil, as will be afterwards fliewn. 

When every thing is prepared for diftillation, it 
is proper, as directed in the procefs, to apply at 
once a flaming fire, brilk enough to make the liquor 
boil immediately : for, if the water be kept long 
heating before it be made to boil, the Effential Oil, 
which cannot rife without the heat of boiling water, 
will, by a Jefs degree of heat, be only agitated, dalhed 
K 4 -a-WM-v 
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about every way, and churned as it were ^ by which 
means it will be divided into very minute particles^ 
and difpcrfcd in the water, which will thence ac- 
cjuire a milky colour : and confequently we (hall 
fall into the inconvenience that was pointed out a- 
bovc, as happening when we diflill plants without 
having dried them, and while they are loaded with: 
all the moiflure and Tap that was in them whenfrdh 
gathered. 

When the water in the cucurbite boils, it will be 
known by the noife that boiling water ufually makes, 
which is produced by the numerous bubbles that 
rile and burft on its furface. The fpouc of the 
alembic is then fo hot, that a man cannot lay hb 
finger on it without fuch a fenfation of burning 
heat as cannot be endured. With this d^ree of 
heat the water diftills in drops, which fucceed each 
other fo f^ft that they feem to form acontinutdfmall 
{tream, and this water is replete with much Kflential 
OU. 

And now it is proper to weaken the fire conlidera* 
biy, fo as to leave it but juft ftrong enough to keep 
the liquor gently boiling : for if the diftillation be 
urged too precipitately, the aqueoys and oily va-r 
pours, being forcibly hurried up by too great a 
heat, may carry along with them fome parts of the 
plant, which may ftick in the fpout, flop it up, 
and endanger the burfting of the veflel, or at leaft 
the forcing ofi^ its head, by the exceedingly rarefied 
particles of water, oil, and air, all driving to efr 
cape at the fame time ; and thefe burning hot v^^ 
pours, being difcharged with impetuofity, may 
not only fcald the Operator, but injure hi^ lungs. 

In fiich diftillations it is of confequence to keep 
conftantly cooling the head of the alembic by frc-r 
quently renewing the water in the refrigeratory, in 
order to facilitate the condenfation of the oily parti- 
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clcs. The isater in the cooler ought to be renewed 
when it begins to fmoke very perceptibly. 

Whatever care be taken to fave as much ot' the 
Oil as pofliblc, and 10 prevent its treing left difperfcd 
in the water, yec fome lofs of this kind cannot be 
totally avoided : and thus the water that rifes in dif- 
tiliing the Oil'is always more or lefs milky, and 
ftrongly fcenced, even after it is feparated from the 
Eflential Oih Yet this portion of the Oil and of 
die odorous principle, which is retained by the wa- 
ter employed in fuch diflillation, is not therefore 
loft : the water impregnated with thefe principles par- 
takes of the properties of the plant fiom which tlie 
Eflentia! Oil was drawn, and may be ufed medici- 
nally : it is known in Pharmacy by the title of the 
Diplled W'oter of the plant. 

The fame water may be ufed again, with ad- 
vantage, in diftilling the Efiential Oil of a frefl? 
plant of the fame fort ; becaufe the oily and odo- 
rous particles, with which it is impregnated, joining 
with thofe afforded by the frefh plant, furm larger 
mo/tfCK/j^, capable of uniting more eafily, and emerging 
better from the water-, and confcquently they increalc 
the quantity of Oil. Thus the fame water may be al- 
ways employed in new diftillations ; and, theoftencf '_ 
it is uftd, with the greater advantage may it be 
ufed again. 

After all the Eflential Oil is rifen, if the diftilla- 
tion be continued, and the receiver changed, the 
liquor that will then come off will not be milky, 
but limpid. It will have no odour at all of the 
plant, but a kind of fourifh fmeli ; and Indeed it is 
a part of the Acid of the vegetable in the ftill, 
which is elevated by the heat of boiling water, af- 
ter all the Eflential Oil is come over. 

If you intend to keep the diftilled water whith . 
hath fervcd as a vehicle to the Eflential Oil, and de- ■ 
Cgn it for medicinal ufe, great care muft be uken 
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to ftcp the diftillatio.i heforc this acid phkgm be- 
gill to rile ; for, if it IhouW mix with the uitliUed 
waf^r, it would fpoil it, and hinder it from k«.:epingi 
probably becaufe it co=itai;)5 fomt liiucilaginou^ 
parts, which are apt to putrity. 
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PROCESS IV. 

r^ Mraa the Ejfential Oils of Plants by difiiU 
, lation per defcenfum. 

RE D tJ C E to a powder, or a pafte, the vegetsf- 
ble fubftances from which you intend to cx- 
tra6t the Effential Oil by the method propofed. 
Lay this matter about haU an inch thick on a fiiie, 
clofe, linnen cloth. If it be dry and hard, dkpofe thfr 
cloth containing it to the fteam of boiling water, 
till the matten become moiil and foft. Then lay 
the cloth, with its contents, over the mouth of a very 
fall cylindrical glafs veflel, which is to do theofficc of • 
fi Receiver in this diftillation; and, by means of a piece 
of fmall pack- thread, faften down the extremities of the 
cloth, by winding the thread feveral times over thenj 
firid round the veflel \ in fuch a manner, howevery 
that the cloth be not tight, but may yield to a fmali 
weight, and fink about five or fix lines deep into the 
Veflel over which it is faftcned. Set this recipient 
in a larger veflel, containing fo much cold water as 
will reach halfway up the cylindrical veflfel, which, 
having little in it but air, muft be balladed with aa 
much lead as will fink it to the bottom of the waten 
On the cloth containing the fubftance to be dif- 
tilled fet a flat pan of iron or copper, about five or 
fix. lines deep, that may juft fit the mouth of the' 
glafs veflel over which the cloth is fattened, io as to 
fhut it quite clofe. Fill this pan with hot aflies> 
£Uid on thefe lay foiHe live coaJs. Soon after this 

you 
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■you wUl fee vapours defcend from the cioth, 
which will fill the fecipient, and drops of liquor 
will be formed on the underfide of the cloth, from 
whence they will fall into the veffct. Keep up an 
equal genile heat, till you perceive nothing more 
difcharged. Then uncover the recipient : you will 
find in it twe diftind: liquors ■, one of which is the 
phlegm, and the other the Eflential Oil of the fub- 
ttance diftilled. 

OBSERVATIONS. 
The apparatus for diftilling above defcribed is 
very convenient, when we have not the veflels ne- 
ceflary for diftilling with water, or when we want 
fo obrain the Eflential Oil of any vegetable fubftance 
in much lefs time. The aqueous and oily parts of 
the fiibftances diftilled in this manner, being rarefi- 
ed by the heat of the fire placed over them, 
cannot afcend upwards, becaufe they are clofe con- 
fined on that fide -, and moreover, the fire which 
rarefies them poffefiing all the upper part of thevef- 
j[el in which they are contained, they are forced lo 
fly from it to the place whirh moil: favours their 
condenfation : and this determines them to defcend 
in the recipient, where they meet with a coolnefs 
that condenfes and fixes them. It was with a view- 
to promote this condenfation tliat we ordered the 
lower part of the recipient to be funk in cold water. 
Cloves are one of thofe fubftances whofe ElTencial 
Oil is beft obtained by this method. In the fame 
way alfo may be drawn the Eflential Oil of Lemon- 
peel. Citron-peel, Orange-peel, Nutmegs, and le- 
veral other vegetable fubftances : but you muft be 
cautious of applying too fl:rong a heat ; for in that 
cafe the Oil, inftead of being white and limpid, ac- 
quires a red, dark-brown, blackith colour, 
burnt, and fmells of empyreuma: and, on the o- 
iher hand, if you do not apply a proper degree of 
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heat, you will fcarce get any Oil at all. It is the 
furert and therefore the bcft way to diftill theleOils 
with water in an alembic. And indeed the diftilla- 
tion per defcenjum is fcldom ufed but out of curiofity 
to try its efFeA, or on fuch prelTing occafions as 
allow no choice. 

PROCESS V. 

Jnfufwnsj Decolfionsj and ExtraSls of Plants. 

MAKE Ibme water boiling- hot, and then take 
ic off the fire. When it ceafes to boil, pour 
it on the plant of which you defire to have the Infu- 
lion ; taking care there be enough of it to cover 
the plant entirely. C over the veffel, and let your 
plant ly in the hot water for the fpace of half ati 
hour, or longer if it be of a firm cloft texture. 
Then pour off the water by inclination: it will 
have partly acquired the colour, the fmell, the tafte, 
and the virtues of the plant. This liquor is called 
an Infufwn. 

To make the Decoftion of a vegetable fubftance* 
put it into an earthen pan, or into a tinned copper 
velTel, with a quantity of water fufficicnt to bear 
being boiled for feveral hours without leaving any 
part of the plant dry. Boil your plant more or IeJ$ 
according to its nature ; and then pour off the wa- 
ter by inclination. This water is impregnated with 
feveral of the principles of the plant, of which wc 
ihall take notice in the following obfcrvations. 

OB S ERVA'flONS. 

Water, efpecially when boiling-hot, is capable 
of diflblving not only all that is purely (aline in ve- 
getables, but alfo a pretty confiderable quantity of 
their Oil and of their earth, which, by contracting 
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an union with the faline parts, have formed fapo- 
naceous, gummy, and mucilaginous compounds that 
are foluble in water. After violent and long con- 
tinued boiling, therefore, there remains nothing In 
the plant but the pureft oily part, and fuch as is the 
moll fixed, that is, the moft: clofely united with 
the earth of the plant. I fay the moft fixed \ for 
fome part of the oily matters, though not foluble 
in water, may be.feparated by the attion of boiling 
water, when thofe matters abound greatly in the 
vegetable decoded ; as we have feen happen to 
the Fat Oils of certain vegetable matters j but in 
that cafe thefe oily matters float upon the Decoc- 
tion, and do not conftitute a part of it. 

From what we have already faid touching the a- 
nalyfis of plants it feems evident, that, if thofe 
dccofted be odoriferous and contain an Efiendal Oil, 
the Decoftion will contain none, or at molt but 
very little, of their Eflenrial Oil, or iheir odo- 
rous principle ; feeing we know that thefe fub- 
ftances cannot bear the heat of boiling water, 
without being carried oif and entirely diflipated 
by it. Therefore, when we make a Decoiftion 
of an aromatic plant containing ' an Eflential 
Oil, we may be aflured that it will not pofTffs the 
virtues, either of the odorous part, or of the Efiential 
Oil, and that it will have none but thofe of the 
other more fixed principles of the plant with which 
it may -be impregnated. The Decoftion of fuch 
a plant perfeftly rcfembles the water left in the cu- 
curbite, after diftilling its EfTential Oil. But for 
thofe plants in which there are no fuch volatile parts, 
or whofe virtue dorh not refidc in thofe principles, 
fuch as aftringent and emollient plants, for example, 
that owe their properties wholly to an earthy Salt, 
or to a mucilage, they are capable of communicat- 
ing their whole virtue to the water in which they are 
infufed or decofted. 
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If, on one hand, the Salts of plants render fomc^ 
portion of the principles of thofc plants ibluble in 
water, fuch as part of their Oil and their earth, 
which if they were pure would not diffolve therein ; 
on the other hand thefe principles, being of their 
own nature indiflbluble in water, hinder the Salts^ 
by the union they have contrafted together, from 
diflblving in it fo eafily, fo foon, and in fuch quan- 
tities as if they were pure. This is fo true that wa- 
ter, though boiled long and violently, is far from ex- 
tracting out of plants all thofe parts that it is capa- 
ble of diflblving. If, after boiling a plant in watcr^ 
as diredled in the procefs, this water be poured off, 
frelh water added, and a fecond dccoftion made in 
the fame manner as the firft, the water of this latter 
decodlion will by that means be almofl: as ftrongly 
impregnated with the principles of the plant as the 
former was. Mr. Boerhaave was obliged to make 
twenty fucceflive decoftions of the fame plant, to wit, 
Rofemary, before the water came off the plantcolour- 
lefs and infipid ; in a word, jud as it was before the 
plant was boiled in it. 

Mr. Boerhaave oblerves that a plant, after havixjig 
thus given out all that water can diflblve, ftill re- 
tains exa6lly the fame form that it had before it under- 
went any of the many boilings neceflary to exh^uft 
it ; that its colour, from being green atfiril, becomes 
brown ; and that the plant, which when green }S 
lighter than water, or at leafl: doth not fink in it, 
is heavier after this operation, and falls to the bot- 
tom. This is a proof that the water hath ext.ra^»4 
out of the plant its lighoefl fubftances, afluming^ 
their places itfelf, and that it hath left nothing but 
its heavieft principles, namely its fixed oil and \Si 
earth. We (hall afterwards examine more particu- 
larly thefe remains of plants exhaufted by W4tcr. 

u 
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If the Ifilufions and Decoctions of plants be fil- 
tered, and evaporattd in a gentle heat:, chey become 
ExtraftS; that may be kept tor wliolfc years, efpe- 
cially if they be evaporated to a thick coiififtencei 
and better ftill if they be evaporated to drynefs. 

From wliat hath been fiiid concerning die Infli- 
fions, Decoiftions, and Extnids of plants, it fol- 
lows I. that InfufioHs and Decoftions of aromatic 
plants do not furnilh a complete Extraft of thofe 
plants ; becaufc they do not contain the volatile and 
odorous parts, in which the principal virtne of fuch 
plants ufually rcfides. If therefore you defire to 
make Extrafts of fuch vegetables, that fliall have 
no dcfeift, you muft employ their Juices drawn by 
cxprefTion, or water impregnated with their princi- 
ples by the means of trituranon, and evapoiat* the 
Jiqyor by fpreading it over a great niimbcrof plates, 
in order to enlarge its liirface, and quicken the eva- 
psration, which muft be effcfted by the heat of the 
fun alone, or the well- tempered warmth of a ftove, 

2. It may alfo be inferred that water alone, aided 
by the degree of heat it is capable of acquiring by 
being made to boil, is not fufficient to eIFei5t the 
complete analyfis of a plant ; fince not only fome 
of its principles are (fill left combined in it, 
though exhaufted as much as It can be by boiling 
water i but alfo feveral of the fubftances extra£led 
from it by water are compounds of fome of the 
principles of the plant, and fufceptiblc of a much 
more accurate analyfis ; as we fhiU be convinced 
when we come to examine the cffcfts whicli a degree 
of heat fuperiour to that of boiling water is able to 
produce on entire plants, on their Extracts, and 
on their remains CJfhaqftcd as much as they can be 
by boiling water. 

But before we enter on tlut part of the analyfis, 
\% is proper to confider the experi.nents and combi- 
nations that may be made with the principles we 
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have already obtained -, in order to difeover thdf 
nature, and in fomc meafure analyze even them; 
Eflential Oils in particular deferve to be thus ex- 
amined. 

Wc alfo obtain from certain plants, with a degree 
of heat lefs than that of boiling water, % Voladk 
Alkali, which cxifts formally in them : but as thefe 
plants when analyzed yield principles difierent from 
thofe we obtain out of all other vegetable fub- 
Itances, and as they refcmble animal matters, we 
ftiall refer their analyfis to a diftinft Chapter. 
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CHAP. V. 
Or Operations on Essential Oils* 



PROCESS L 

^he ReSification of EJfential Oils. 

PU T into a cuairbite the Eflcntial Oil you pro_- 
pofe to refbify. Set the cucurbite in a babuum 
marine ; fit to it a head of tin, or of copper tfoned* 
together with its refrigeratory ; and lute on a„rfr- 
ceiver. Make the water in the bath boil, and ki^ 
up this degree of heat till nothing more will cqmo 
over. When the diftillation is finifhed, you v9| 
find in the receiver a reftified Eflential Oil, whic^ 
will be clearer, thinner, and better fcented than be- 
fore it was thus re-diftilled ; and in the bottom o£ 
the cucurbite will be left a matter of a deeper cbloiu*. 
more tenacious, more refinous, and of a leis grate* 
ful fmell. 

« 

OBSERVATIONS. 

Essential Oils, even the pureft, the bdl pie- 
pared, arid the thinneft, fuffer great changes, and 

are 
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are much impaired by growing old : they gradually 
turn thick and refinous ; their fweet, grateful fcent 
is loft, and fucceeded by a more difagreeable fmell, 
fomewhac lilce that of Turpentine. The caufe of 
thefe changes is that their fineft and moft volatile 
part, that which contains moft of the odorous prin- 
ciple, is difTipaced and feparated from that which 
contains leaft of it ; which therefore grows thicker, 
and comes fo much the nearer to the nature of a 
■efin, as the quantity of Acid, that was diftributed 
through the whole Oil before the difTipation of the 
more volatile part, is, after fuch difTipation, united 
and concentrated in the heavieft part -, the Arid in 
Oils being much lefs volatile than the odorous part, 
to which alone they owe their levity. 

Hence it appears what precautions are to be ufed 
forpreferving Eflential Oils as long as pofTible with- 
out fpoiiing. They muft be kept in a bouIepcrfe£tly 
well Hopped, and always in a cool place, becaufe 
heat quickly dilTipates the volatile parts. Some au- 
thors direit the bottle to be kept under water. 

If thefe Oils Ihould grow thick and refinous by 
age, yet they are not to be thrown away. We fliall 
Ihew in the analyfis of Balfams and Kefins, that, 
from thefe thick and even folid fubftances, Eflential 
Cils may be drawn, as thin and as limpid as from 
plants, Eflential Oils thickened by time may, 
therefore, be treated like Balfams, and aftually ana- 
lyzed, by feparating all the fubtile odorous matter 
they contain from their thick acid parts, for 
this purpofe they need only be diftilled with a degree 
of heat JLift [i-ifficient to elevate the thin odorous 
parts, without railing the thick matter. 

The refidiie left at the bottom of the veflcl, be- 
caufe it could not rife in diOillation, is much thicker 
and lefs odorous than the Oil was before reftifica- 
tion. The reafon of this ts evident, and follows 
from what hath juft been faid. This remainder 
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diiTolves in Sj.irit of Wine more readily, and in 
gre.ucr quaniiiy, ti-cin the light Oil drawn from it 5 
btcaufc it coritai!)s more Acid, and becaufe Oils 
owe their foliibili v in tiiis menllruum to their Acid 
part, as is proved in our Memoir on Oils already 
quoted. 

When v/c come to treat of Kefins we (hall enquire 
more particularly what this remainder is, and whac 
principles it yields when analyzed: in this place it is 
liilficient to take notice that though all the Oil, of 
which it made a pare, came over at iirft with theheatof 
boihng water, yet it cannot now be raifed by the 
fame degree of heat in diftillation -, becaufe it is not 
now combined with the principle of odour which 
gives the Oil its volatility, and becaufe it is render- 
ed nuggifli by being clogged with too great a pro- 
portion of Acid. 

From what hath been already faid it muft be 
concluded, that EiTential Oils fuffer great diminution 
by being rediBed \ and that in proportion to thf 
quantity of refmous matter left behind. All this 
refinous matter, while combined with a proper 
quantity of the odorous principle of the plant, 
(that is, at the time of its being diftilied, and a little 
while after) was really an £f!ential Oil : the 
change of its nature therefore i3 entirely omng to 
its having loft that principle. 

An Effential Oil, though reftified, is ftill as ZJ^t 
to change and be fpoiled as before, becaufe it ftiU 
continues to lofe its odorous principle by dqgreeSi 
After fome time, therefore, it requires a kcond 
re6tiBcation, which again . leflens its quantity. Jo 
fhort, it is plain that Oils will, in a number qf 
years, greater or fmaller according to their nature, 
and the manner in which they are kept, be wholly 
changed, and metamorphofed into a refinous mat- 
ter, from which no thin Oil can be drawn 
with the heat of boiling water : and this i* 

a 
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a proof of [he fiigacity of the odorous principle, 
or Spiritus ReSlor, of plants, which, when united 
with their Jighteft Oil, gives it the character of aa 
Effential Oil. 

This refinous matter to which Eflcntial Oils are 
finally reduced, being fiibjeifted to repeated dillilla- 
tions with a degree of heat luperioiir to chat of 
boiling water, is lUII capable ot yielding a certain 
portion of a thin, limpid, fweet-fcented Oil, which 
is as light as an Eflcntiai Oil ; as we obferved be- 
fore is the cale with Fat Oils drawn by expreffion ; 
but the thin Oil obtained by this means, though ic 
pofleires almoft all the properties of an Efiend^ 
Oil, is not tor all th:it a genuine one ; feeing it hath 
not the fame odour with the plant from which it 
was originally drawn. 

Ei&niial Oils niuft be rciflified in the balneum mar 
ri^, as ordered in the procefs : for, as fofne of the 
Oil touches the fides of tlie veflcl in the operation, 
if that veird be made hotter than boiling water, the 
chick jnatcer will rile with the thin Oil, which 
therefore will not be reftilicd. 

Reftification is of ufe not only for procuring to 
Effential Oils the tenuity and levity they may have 
loft by age, but alfo to feparate them from other 
oily matters with which they may be adulterated. 
If, for inllance, an Effential Oil be not properly 
diftilled ; if, by the addition of too much bait, 
the water have acquired a degree of heat greater 
than that of pure boiling water, and, in confe- 
quence thereof, fome of the heavy Oil of the plant 
hath rifen with the Effential Oil, and mixed there- 
with the Effential Oil may, by redtification, be fepa- 
rated from this heterogeneous Oil j which, being 
heavier and incapable of rifing with the heat of pure 
boiling water, will remain at the bottom of the 
vellel. 
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Thceffc«5lwiUbc the fame, if your Eflcntial Oil 
be fairified with a mixture of any Fat Oil, as is ot- 
tcn t!ie cafe : for, foine of them being extremely 
dear, the vender frequently adds a portion of Fat 
Cil to encrcale the quantity. For this purpofe Gil 
of Ben is generally uled. 

When an ElTcntial Oil is thus falllficd with a 
mixture of any Fat Oil, it may be difcovcrcd by 
letting a few drops of it fall into reftified Spirit ^ ' 
Wine; which will difiblve the Eflcntial Oil on! 
leaving the Fat Oil quite untouched. 

Eflcntial Oils are fomerimes falfified by mixi'-j_ 
them with a certain quantity of Spirit of Wine. 
1 his fraud duih not render ihcir fniell kfs fragrant : 
on the contrary, it becomes rather more agre- 
able and qLiicker. In order to try an Oil fufpc& " 
of being fdlfified in this manner, drop a little 1 
it into very clear water. If a milky cloud a\ 
pear in the water, be aflured the Oil is mixed with 
Spirit of Wine : for as this liquor unites more readi- 
ly with water than with Oil, it quits the Oil with^ 
which it was mixed to incorporate with the water 
meantime a good deal of the Oil, that was diflblvi 
by the i^pirit of Wine, and is new ftparated fro 
it by the intervention of water, nccefTari'y itmiA 
cifpcrftd through this water in very fmall particl«j( 
and thffe form the milky cloud produced on 1^ 
occafion. 

■* An EiTcntial Oil may alio be adulterated with 
another Effential Oil that is much more common, 
and of much lei's value. Thofe who praflife this 
fraud generally employ Oil of Turpentine for that 
rairpofe, on account of iis cheapncfs and tenuity. 
The cheat is eafily difcovered by moiftening a lin- 
nen rag with the Oil fuppofed to be thus falfilied, 
and then holding the rag a little before the fire, which 
prefently did^pates the odorous part of the falfified 
Oil. This odour, which prevented our diftin- 
guilh- 
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guifhing that of the Oil of Turpentine, being 

vanilhed, the peculiar fmell of the Turpentine, 
which is much more permanent, remains alone ; and 
is fo perceptible that it cannot cafily be miftaken. 

Thofe, who are much accuftomed to fee and ex- 
amine Ellential Oils, have feldom occafion to make 
the experiments here piopofcd for difcovcring their 
qualities. A certain degree of thicknefs, partaking 
of uniSuofity, in an Eflential Oil, convinces them 
that it is falfified with a Fat Oil ; on the other hand 
a greacsr degree of tenuity, together with a quicker 
fmell, than a pure Eflential Oil ought to have, 
difcovers the admixture of Spirit of Wine, Laftly, 
any one, whofe fenfe of fmelling is not very dull, 
will eafily dilcover the odour of the Oil of Tur- 
pentine, though dilguiled by that of the Eflcniial 
Oil with which it is mixed. 



PROCESS JI. 

To fire Oils hy combining them wilb highly concei' 
(rated Acids: injlanced in OH of Turpentine. 

Ml X together in a glafs equal parts of con- 
centrated Oil of Vitriol, and highly fmok- 
ing frefli-drawn Spirit of ISitre ; pour this mixture 
at feveral times, but fuddenly, on three parts of Oil 
of Turpentine, fee for that purpoie in a glafs ba- 
fon. By a part here muft be undcrftood a dram at 
leaft. A moft violent commotion, accompanied 
with fmoke, will immediately be raifed in the li- 
quors, and the whole will take fire in an infant, 
flame, and be confun^ed. 

OB S E^iV AT IONS. 
There is not in Chymiftry a phenomenon more 
extraordinary, and more furprifing, than the firing of 
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Oils by mixing them with Acids, It could never 
have been llifpcfted that a mixture of two cold li- 
quors would produce a fudden, violent, bright, 
and lading flame, like that we are at prefent con- 
fidcring. Beccher gave notice, in his Plyjica Sub- 
terrantci, that highly reftified Spirit of Wine would 
be fet on fire by mixing it with highly concentrated 
Oil of Vitriol. 

Afterwards Borrichius, a Danilh Chymift, pub- 
liflied a proccl's for kindlirvg Oil of Turpentine by 
mixing it with the Nitrous Acid, as we find in the 
Philolbphical Iranfaftions of Copenhagen for the 
year 1671. Mod Chymifls have fince tried to re- 
peat thofe experiments, and particularly to fire the 
Oil of Turpentine by mixing it with Oil of Vitriol, 
or Spirit of Nitre-, but to no purpofc, when they 
made ufe of the Oil of Vitriol, till Mr. Homberg 
told us, in the Memoirs of the Academy of Scien- 
ces for 1 701, that he had fired Oil of Turpentine 
by mixing it with Oil of Vitriol. 

To make the experiment fuccced he requires 
that the Oil of Vitriol be dephlegmated as much 
as poflible, and that the Oil of Turpentine be 
'^ the laft that comes over in diftillation, which is 
*' thick like a fyrop, and of a dark-brown colour; 
*' for that which is white, and rifes at the beginning 
*' of the diftillation, never takes fire." Thefe arc 
his own words : but no body elfe hath ever iucceedcd 
in making the experiment, 

I'ourne ort had fucceeded, a little before Hom- 
berg, in firing, not Oil of Turpentine indeed, in 
which he always failed, but the Oil of Safiafras, 
by mixing it with an equal quantity of well 
dephlegmated Spirit of Nitre. Homberg came af- 
terwards, as appears by the Memoirs of the Acade- 
my for the year 1 702, to fire with Spirit of Nitre 
the Eflential Oils of the aromatic plants of India ; 
and in 1 706 Mr. Rouviere fired, with Spirit of Nitre, 

the 
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the eBipyreumacic Oil. of Giiaiacum. While this 
Oil of Guaiacum is burning, a poros fpungy body 
riles, from the midft of the flame, to the height of 
aboLit two foot above the veflel. 

Laftly, feverai years after all thefe difcoveries, 
MeiTrs. GeofFroy and HotFman, the one at Paris, 
and the other at Hall in Saxony, found 2 way co 
lire the j^thereal Oil of Turpentine, each by a 
different procefs ; yet agreeing in this, that they 
both combined the Vitriolic Acid with the Nitrous^ 
and with this compound Acid fired that .Ethereal 
Eflential Oil, which is one of the thinneft, and, 
probably for that very reafon, the mail uniii to pro- 
duce a flame with Acids. 

The mofl: celebrated Chymifts, as appears from 
this Ihort account, have employed themfelves in 
firing Eflential Oils ; but no body attempted the 
experiment on Fat Oils. It was not fo much as 
fufpefted that they were capable of taking fire 
afiLT this manner, tillin 1745 I read before the 
Academy a Memoir on Oils, which I have already '' 
mentioned, and in which I exprcfs mylelf thus : 

*' J put two ounces and a half of Walnut Oil 
*' into the bottom part of a broken retort, having 
" the figure of a cap, or concave hemifphere ; and 
" poured thereon two ounces of fmoking Spirit of 
" Nitre. It was fcarceput in when a confiderable 
" ebullition arofe, with a very thicli ftnoke. As I 
*' found it continually increafing, and very fad 
*' too, I retired a litde that I might obferve the 
" event without danger. This caution was not 
*' unneceflary : for immediately the whole mixture 
*' blew up as high as the cieling, with a noife Jike 
" the difcharge of a mufket. Nothing was left 
" in the veflel but a black matter, which (till con- 
" tinucd to boil a little and run over, and at laft 
" remained very rare, fpungy, and as full of holes 
" as a fieve : its confiftcnce alfo was fuch that it 
L 4 " did 
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*^ did not (lick to my fingers when I handled 

" it. 

^' As Mr. GeoiFroy, who Brft found the means 
^' of firing the natural Balfams, obferved in them 
^^ a fimilar explofion on that occafion^ it- appears 
^^ that my Oil was very near taking Rrt in this ex- 
*' pcriment: which makes me prefume that we may 
^' at lad fucceed in firing Fat Oils likewife, and 
•* confcqiiently all others; feeing thcfc have al- 
*' ways been looked upon as the moft unlikely to 
prociucc that phenomenon. 1 imagine that, to 
accomplifh this, nothing more is neceflary than 
to make uie of fufficiently great quantities, and 
'' to order it fo that the lur faces of the liqucm 
•* where tl;cy come into contadt may be of a larg^ 
*' extent.'* 

Afterwards, in 1747, Mr. Rouelle read befoce 
the Academy a Memoir on the accenfion of Oils by 
Acids. That Memoir contains a great number erf ' 
curious experiments, and peculiar manual opera- 
tions defcribed very diftinftly, from which there re- 
fults a general method of firing without fail, not 
only Effential Oils, but even any Fat Oil whatever : 
fo that my conjefture concerning the poflibility of 
firing thefe latter Oils, mentioned in my above-cited 
Memoir of 1 745, is now changed into a certainty « 
I fhall proceed to explain how 1 conceive thefe ac- 
cenfions are brought about, and endeavour to account 
for the phenomenon from fuch caufes as to me fecm 
the moft probable. 

A due attention to the phenoinena produced by 
mixing Oils with Acids will enable us, I imagine, 
to dlfcovcr the natural caufe why the Oils take fire. 
It is certain, and demonftrated by the moft dedfive 
experiments, that the friftion of feveral bodies rub- 
bing againft each other produces heat; and that 
when thofe bodies are combuftible, and the heat 
produced by their friAion rifes to a certain degree, 

they 
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they take fire. This, in my opinion, is what hap- 
pens to Oils when mixed with concentrated Acids. 
When thcfe two fons of fublbinces mfli into union 
with rapidity, as in the experiments under confidcra- 
tion. there niuft: necefTariiy be a grest friftion among 
their parts. This fritStlon produces the hear ob- 
fervcd at the time of their union. The more con- 
centrated the Acids are, with the greater violence 
and rapidity do they aft upon the Oib, and tlic 
greater is the heat raifed. if the Acids be concen- 
trated to fuch a degree as to produce, by uniting 
with the Oils, a heat equal to that of an ignited 
body, the combunible fubftances that are expofed 
to it, which in this cafe are Oils, muft needs take 
fire and flame. 

The heal produced on this occafion is lb great, 
that, even when the inflammation doth not take 
place, if you touch the furf^ce of the Oil with your 
finger, as foon as the Acid hath had its effect, 
you will find it burn you like a live coal. 

Two pieces of wood, rapidly and violently rub- 
bid againfl each other, take fire. What is it that 
is kindled in this cafe? It can be nothing but their 
Oil: for they contain no other combuftible princi- 
ple. Why doth this Oil take fire ? I do not think 
it pofTibie to afTign sny reafon for it, but the heat 
produced by the fridlion of the pieces of wood 
containing the Oil. If, when Oil is difperfed in a 
body, of which it is only one component principle, 
and confequcndy mixed with many faiine, aqueous, 
and earthy parts, that are not inflammable, but, on 
the contrary, make the Oil lefs fo, the Oil neverthe- 
lefs takes fire, and burns when agitated by a fufH- 
cient degree of heat; why fhall not this very Oil, 
when feparated from the mixt of which it made 
a part, when united into one dillinft mafs, and en- 
tirely, or almoft entirely, freed from the heteroge- 
neous, incombuftible parts with which it was com- 
binad. 
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bined) and confequcntly now more inflammable 
than l)eiore ; why, I fay, fhall it not take 
fire, when expofed to a degree of heat equal, 
or rather ru[X'riour, to that which is produced by 
rubbing two pieces of wood together ? 

Let us now examine the phenomena produced 
when Oils arc fired bv Acids, ail the circumftan- 
ces that favour or hinder their accenfion, and itt 
it they agree with the explanation here ofiered* 

Firft, no fort of Oil will take fire with any Acid 
whatever that is not highly concentrated ; for weaki 
Acids aft but fecWy on Oiis, and diflblve them 
flowly 5 fo that the fridlion is neither quick nor 
violent, and confequcntly produces too faint a heat, 
far below the degree of ignition. 

Secondly, no inflammation is produced when 
Acids and Oils are mixed in too fmall quantities \ 
but the more Acid and Oil you mix together, tfae 
greater is the certainty of fucceeding : for the heat 
is exaftly in proportion to the friftion that producer 
it ; and the total quantity, or amount, of this friiflibn is 
fo much the greater, as there are more particles 
rubbing againit each other at the fame time. So 
that if a very fmall quantity of Acid and Oil be 
mixed together, there will be but a very fmall 
quantity of friftion, and confequcntly a very fmall 
quantity of heat ; and in that cafe no inflammation* 
It was with a view to avoid thefe inconveniences, 
and to procure the oppofite advantages, in as great 
a degree as poflible, that, in the paflage above 
quoted from my Memoir of Oils, I propofed ttiiTt" 
ing together large dofes of Acid and of Oil, as one 
of the means by which we might fucceed in the ac- 
cenfion of Fat Oils. 

Thirdly, the figure of the veflel in which the 
two liquors are mixed together is not a matter of 
indifference. A wide-fpreading veflfel, of a laige 
diameter with refpeft to the quantity of liquor it i* 

to 
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to contain, favours the inflammation mucK more 
than one of a fmall diameter. Nay, it may not 
fucceed at all in too narrow a vefiel, though all other 
circumftances be properly attended to. 

The reafon of this is, that the aftiviry of heat 
produced by friftion is not in proponion to the fuc- 
ceflive, but to the fimultaneous fridions : for the 
heat actually produced by the friftions of an iiundrcd 
particles, rubbing fuccelTively againft each other, 
with intervals fufficient to let the htat go otF 
almoft as faft as it is generated, would be equal 
to the friiflion of a fingle particle only -, whereas 
the heat aftually produced by the fridiion of the 
fame number of particles, all rubbing againft each 
other at the fame inftant, would be equal to the 
frictions of all the particles taken together, and 
confequendy an hundred times more aftive than the 
other *. This being laid down, it iseafy to conceive 
how a large veflel favours the accenfion more than 
a imall one. It is certain that two liquors which 
mutually prefent large furfaccs to each other, at the 
inftant of their being mixed together, touch each 
other at one and the fame time in a much greater 
number of points, than if each had but a fmall fuf- 
face ; and confequendy that they muft unite much 
fooner, and with greater rapidity, in die former 
cal'e than in the latter. 

• I believe this propofition is not ftriflly true : for it appears 
tome, that, in order to make the heat, produced by thelimul- 
' taneous fridior.a of an hundred particles, an hunilred times more 
afUve-thrin that produced by the fucceffive frirtions of the fame 
number of particles, it is neceilary that the iimultaneoM fric- 
tions fhouid a£t ali together in one point or center ; which is ini' 
polEhle. But, as the particles that rob aTsintl each other, in the 
prefent cafe, are very near and contiguous, it is (IJU true that 
the heat, reAilting from their fimultaneous friftions, is much 
more aflive than that produced by fucceffive friftions oniy : 
which is fuifi:ient for our prefent purpofe. 

"With 
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With thefe views, and in order to give the liquors 
P^^is advantageous dif^xifition, I recommended it as 
Vsflhac would greatly promote the inflammation of 
f Fat Oils, to order the liquors fo, that, at the mo- 
■jncnt of" their mixture, a large furface of each 
l^ight come into comaft with the other. 
F[ Fourthly, if we reflecl on the experiments hi- 
P j^erto made for kindling Oils by Acids, we fhall 
f eafily be convinced that ail Oils arc not equally apt 
lio be fired; and that light, Ethereal, very thin, 
tiJEffential Oils do not produce this phenomenon fo 
^ -readily and fo furely, as thofe of the lame kind that 
f *re heavy and thick, or at lead foon grow thick 
' Upon being mixed witn Acids. 

Mr. Homberg fays pofitively in the above-cited 
paflage of his Memoir, tliat he never could fucceed 
I in fetting fire with the Acid of Vitriol to the white, 
■'tSethereal Oil of Turpentine ; that is, to the Hghteft 
.which comes over firft in diflillation ; but that the 
very fame Acid fet fire to " that which comes over 
*' laft in diftilladon, which is thick like a fyrop, 
f* and of a dark-brown colour." 
,- All the experiments hy which Oils have been 
fired, from thole of Bcccher and Borrichius, down 
•to thofe of Gcoffroy and Hofiinan, were made on 
the Elleniial Oils of the aromatic plants of India^ 
which are the heavieft we know, and on the empy- 
reumatic Oil of Guaiacum, which, befides being 
very pond.rous, is alfo very thick. 
- Now thefe fingular effefts likcwife agree perfecHy 
well with our explanation. It is certain that rhe 
r -parts of a heavy fluid do not yield to any impulfe 
or Ihock, fo eafily as thofe of a lighter fluid ; juft 
as the pans of a thick, vifcous fluid undoubtedly 
refill any attempt to feparate them, fo much the 
more the nearer the confiftence of that fluid is 
to foiidity, or the further it is removed from the 
ftate of fluidity. Now, the more refiilencc the 

Acid 
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Acid niects with in fcparating and dividing the pans 
of the Oil, as it mull do to diflblve ihcin, rfie more 
confidcrable will be the force and motion with which 
if niuft neceffarily adl to Turmount thofe obftaclcs ; 
bcfides, as experience teaches us that the denfity 
and vifcidity of the Cils do not, at leaft to fenfe, di- 
minilh the quicknefs and aftivity which the Acid 
exerts in uniting with them; the greater therefore 
nwft be the collifions, friiftions, and heat produced : 
and this plainly Jhews why heavy, thick Oils take 
fire, in this cafe, more readily than thofe which arc 
fluid and light. 

It may here be objeited that Fat Oils, which are 
thicker and heavier than the light EffcntiaJ Oils, 
take fire neverchelefs with greater difficulty. This 
objedion is eafily anfwei-ed, by obferving that whoi 
we fay Acids fire heavy thick Oils with more eafe 
than thin light Oils, this pofition muft be reftrii5bed 
to Oils of the fame kind, on which Acids have an 
equal, or nearly equal, adion; that is, to fuch Oils 
as differ from each other in no other relpcift but 
their ihicknefs and weight. 

For example, Mr. Hombcrg, who could by no 
means fet firt^, with Oil of Vitriol, to the Oil that 
rifes firfl: in the difiillation of rurpencine, found 
that the fame Acid would fire the Oil that comes 
laft over : and therefore it is reafonable to attribute 
his fuccefs, in firing this laft Oil, to its btingthicker 
and heavier than the former ; feeing thefe two 
Oils are in other ref[x;Jis of the fame nature -, that 
Acids have an equal adion on both j and that rhey 
differ from each other only in the qualities fpecified 
above. 

But it is evident, that, if the Oils compared to- 
gether be of differi^nt kinds, and differ from each 
other, not only in weight and thickncfs, but alfo 
by containing different principles, or, at leaft, 
the fame piinciples combined differently, and in dif- 
ferent 
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i-^ent proportions, the aftion of any Acid on thofe 
JOils iiiuft alfo be (jiftcrcnt ; and that regard muft be 
Tjud thereto in dttermining their degrees of inflani- 
piabiiicy. 

Now ail this is applicable to Fat Oils, when com- 
pared with light Kllential Oils, in point of in- 
flammabilicy. If al! thefc Oils were of the fame 
nature, and differed from each other in weight aiid 
thicUnefs only, the objeftion drawn from Fat Oils> 
which ihoiigh thicker than Eflential Oils do not 
take lire fo eafily, would be a very good one, and 
fail would be againft our rcafoning. But this is far 
from being the cafe : the properties, as well us the 
analylis, ot Fat Oils (hew their nature to be very 
different from that of Effential Otis j that there is 
more water in their compofition ; and that they are 
full of a mucilaginous or gummy principle, which 
muft gready obftmft their inflammability, and the 
adtion of Acids upon them. 

None of the effeds therefore that attend the firing 
of Oils with Acids is repugnant to our way of ac- 
counting for the phenomenon, which is one of tl»c 
molt beautiful in all Natural l*hilofophy. 'J'o con- 
clude this important fubjeft, nothing now remains 
but to confider the effects produced by the Vitriolic ■ 
Acid in ihefe accenfions. , . 

This Acid, though of a ftronger nature, ani 
capable of being more highly concencraced than the 
Nitrous Acid, kerns however Icfs qualified to pro- 
duce a flame with Oils. Indeed Mr. Homberg fired 
Oil of Turpentine by mixing it with Oil of Vitriol j- 
but I do not know that the expcfiment hath fucr 
ceeded with any other Chymift; on the contrary^; 
mod of thofe who have tried it afKrm that they ne- 
ver could fire any Oil with that Acid alone. 

Oils are probably in the fame cafe as metallic fub- 
ftances, with regard to thefe two Acids. We know 
that the Nitrous Acid diffolves thofe fubftance* 
I with 
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with vaftly more adtivity and violence than the Vi- 
triolic Acid exerts upon them ; which may cifpend 
tither on the difpofition and configuration of their 
parts, or on the portion of phlogirton which, ac- 
cording to the opinion of moft Chymifts, is united 
with [he Nitrous Acid, is its pccuhar charafteriftic, 
and the caufe a£ the great vivacity with which it 
diflblves ahijoft all matters that contain the phlo- 
gifton. 

I fay ^liffoft all matters that contain the phlogiftonj 
becaule there are fome fubftances that contain a great 
deal thereof, and yet are not afaij aifled on by the 
pure Nitrous Acid. 'I'hefe fubftances are matters 
perfedHy charred ; that is, fuch as are capable of 
enduring the greatcft violence of fire in clofe vefieis, 
without yielding a fingle atom of Oil ; that burn al- 
moft quite away, yet only grow red-hot without 
flaming ; or at ieaft produce but a very fmall, flight 
flame, from which it is impoffible to obtain the Ieaft 
particle of foot or fuliginofity ; in a word, that con- 
tain an inflammable matter, but fuch as is fit to be 
an ingredient in the compofition of metallic fub- 
IVances, to which the peculiar title of the Phlogifton 
is appropriated. 

I fay then that, if the Nitrous Acid be poured on 
a mere coal, perfectly charred, it is impoQible for the 
Acid, be it ever fo highly concentrated, to fet thq 
coal on fire, though heated before to the greateft 1 
degree that it canpolllbly admitof without kindlingj 
and, which is (till more remarkable, if a live coal 
be plunged into the moft highly fmoking Spirit of 
Nitre, it will be extinguilhed as if dipt in pure 
water. 

But to return to the Vitriolic Acid : it is fingulat 
enough that tiiis Acid, which attacks Oils with left 1 
adivity, and for that reafon feems lefs fit to fet theox , 
on lire, than the Nitrous Acid, yet greatly pro- 
motes their a^cenfion, when mixed with that veiy - 
AcidJ 
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Acid. This may be owing to its rendering tHj 
OHs with which it mixes heavier and thicker \ 
elfc, as Mr. Koiielle conjeftures with great pr( 
bility, being more concentrated than the Nitrcx 
Acid, and having a greater affinity with water,- 
dephiegmates the othtr, and thereby increafes A 
aiSivity i or laftly, this may arife from Ibme offi 
caufc yet unknown to us, and perhaps from t' 
by which the Acids of Nitre and of Sea-falt, wliid 
when feparate and perfeftly pure, can neither i 
them diiiolvc Gold, are enabled, when combini 
tc^ether, to make d perfeft folution of that mtitfll 
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PROCESS III. 

9"o cefiibinc Ejfenlial Oils with Mineral Sufphl^ 
Balfam of SulpbuT. 'This compojilion decomiotindea. 

PU T into a matrafs one part of Flowers i 
Sulphur 1 poLir on them fix parts trf" the Eflej 
tial Oil of Turpentine, for inftance i fct the matr? 
in a fand-bath, and heat it gradually till the C 
boil. The Sulphur, which at firft lay at the U^ 
tona of the matrafi, will begin to melt, and appear . 
to diflblve in the Oil. When it hath boiled in this 
manner for about an hour, take the matrafs froaij 
the fire, and let the liquor cool. A great < 
the Sulphur that was dilTolved therein will fcpr 
from it as it cools, and fall to the boitom i 
vefiei in the form of needles, much like a J 
fhoocing in water. 

When the liquor is perfeflly cold, decantitfro 
the Sulphur that lies at the bottom of the veP 
to that Sulphur put frcfh Oil of Turpentine, 
proceed as before : the Sulphur will again difappi 
and bc.dJJToIved in the Oil -, but when the mixi 
iscoklpLLwiH findniw cryftals of Sulphur dep< 
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ed at the bottom. Decant once more this Oil from 
the cryftals, and pour on frefli Oil to diffolve them : 
continue the Tame method, and you will find that 
about fixtcen pares of ElTential Oil are required 
to keep one part of Sulphur diflblved when cold. 
This combination is called Balfamum Sulphuris Tere- 
bintbinatum, if made with Oil of Turpentine j Ani- 
falum if with Oil of Anife-feeds; and fo of others. 

OBSERVATIONS. 

Essential Oils do not dilToIvc Sulphur, in fuch 
quantities, and with fo much eafe, as Fat Oils do. 
It was (hewn above that a Fat Oil is capable of keep- 
ing a confiderable quantity of Sulphur in folutlon ; 
whereas no lefs than fixteen parts of Eflcntial Oil 
are required to dillblve one part only of Sulphur, 
as in this procefs. 

The property which Sulphur hath of feparating, 
in part, from the Eflential Oil in which it is diffolved, 
and falling to the bottom of the veflel in the 
form of cryftals, as the Oil cools, proves that it is 
a kind of Neutral Salt, which, being infoluble in 
water becaufe of the great quantity of inflammable 
matter that ferves it for a bafis, is not to be dif- 
foived but by fubftances that aftually contain them- 
fclves a great deal of inflammable matter-, fuch as 
Oils and Metallic fubftances. 

Though the latter are almoft always folid, it ne- 
verthelefs unites with ie\'eral of them into regular 
forms, refembling faline cryftals in every thing but 
pdlucidity ; as appears, for example, in Icveral 
Pyrites, Antimony, and fome other fulphureous 
Minerals. But when it is diflToIvcd in Oils, efpeci- 
ally in fuch as are capable of keeping but a fmall 
quantity thereof in fblution, and confequently drop 
a good deal of it as they cool, it is precifely in the 
cafe of one of thole Salts whereof hot water dif- 
folves more than cold ; that is, the Oil, that is fatu* 

V«i. II. M rated 
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Wrtcd with as much Sulphur aa it can pofllbly talw 
up when boiJing hot, lets fome part thereof preci- 
pitate as it. cools i while the Sulphur thus Separated 
Si'can the Oil unites into little glebes, of a regular 
figure, and aituaHy cryftalljzes -, in the lame man- 
ner as Nitre, when boiling water hath diUblved as 
much thereof as. it can pollibly take up, partly fc- 
paraces from it when it cools, and falls to the boc- 
tom of. the veflei in fmdl! cryltalline mokcuUy of 
Jie form peculiar to that Salt. 
ji..M. Hombcrg made fome very curious experi- 
Cmencs on this combination, of Sulphur with an Ef- 
r^ntial Oil. In the Memoirs of the Academ; 
ft^ives the tbllowing analyfis thereof. 
I li. " Put your Sulphur dillblvcd by Oil of Tui 
}f tine into a pretty large retort, becaufe the matter 
""■ pulfs up towards the end, and diftill with a very 
■'^ -genile heat for twelve or fifteen days and nights. 
tp' Tiierc ivill come over about two thirds of the 
K*' quantity of a colourlefs Oil of Turpentine, and at 
l«"l^* the fame time a pretty cen/tderable quamity of a 
- (t' whiti(h ponderous water, as acid as good Spirit 
■ 'f of Vicrioi. After this the drops of Oil that 
B* ** come off will begin to ba red. Then change 

■ your receiver, and increafe the fire gradually ; 
' and, in feven or eight hours time, with a very 
' great heat, force off all that will rile,, ufing a 
' glafs retort for your recipient. At iaft, moft of 
' the Oil will come over into the receiver vcpy 

^ A' thick and high-coloured, ftill accompanied, with 

* It' a whitifh and very acid water. In the retort will 

■ be left a black caput inortuum, fpungy or foliated, 
L ■ fhining and. infipid This caput moriuna 

^ V neither grows white, nor Uames, nor wailes con- 

* (•' fiderably in a fttong fire. 
,:" The :mattcr that comes over into the receiver 

•V miiil: be diiliiled again, wich_a very genlleJieat 
'-¥ concioucd .tbc leverd day^.'aod nights, 
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•* to feparate once more the coburlefs Oil and the 
** remaining acid water, till ihe-Oil begin to come 
*' off red. Tlien take the retort from the fire, and 
*' on the black gummy matter ieft in it pour good 
** Spirit of Wine ; mix the whole wt!l together*- 
** and diftiU with a very gentle heat. When thia 
•' Spirit of Wine is come off, pour ibmc frefh on 
•' the black gum left in the retort, and diftill as 
•' before, Repeat this till the Spirit of Wine ceafe 
*' to have a bad fmell." 

There is greatrealbn to believe, that, by the union 
which the Sulphur contrads with the Oil, the cohe- 
fion of the Acid and the Phlogifton, which confti- 
tute that mineral, is confiderably weakened ; and 
that this is what occafions the decompofition of 
the Sulphur io manifcft in M. Homberg's ana- 
lyfis. The inflammable matter ot the Sulphur 
is jb incorporated with that of the Oil in the fo!u- 
tion, that they form together one homogeneous 
whole i by which means the Acid of the Sulphur, 
which is of courfe dilperfed through tlie whole li- 
quor, is not now combined with the Phlogifton, as 
it was in the Sulphur before it was blended with the 
Oil ; that is, with the pure Phlogifton ; but with, 
that Phlogifton which conftitutcs the oily mixture, 
or, which is the fame thing, with aftual Oil. And 
tlus is the reafon that a compofuion of Oil and Sul- 
phur yields, in diftillation, nearly the fame princi- 
ples that a combination of the fame Oil with the 
Vitriolic Acid would yield. 

We have already feen, under the head of Fat 
Oils, that when Oils are combined with Acids, if 
this combination be again cfecompoundtd by diftil- 
lation, thofe two fubftances cannot be obtained in 
their original ftat? ; but that thtfy are changed and , 
■partly decompofed. The cafe is the fame in the 
experiment before us. We firft get, by diftillation, 
A praity confidcrabk quantity of Oil of Turpentine, 
M 2 thac 
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f that feems to have fufFeitd no change at all. This 

firft Oil is that which the aftion of fire feparates 

[ from the Acid ; and this it efiefts with ib much the 

[ more cafe that, a gr^at quantity thereof having 

f been necciTariiy tiled to dlffolve a little Sulphur^ it 

greatly exceeds the quantity of Acid in the mixture, 

: and tliat the diftillation is ordered to be made with a 

verj weak degree ot heat ; for M. Hombcrg fays it 

; ought to be continued twelve or fifteen days and 

Bights. Now this manner of diRiiHng, with a 

Very gentle hf at, is the moft effeftual means of ie- 

parating Oils, efpecially light Kflential Oils, from 

Acids ; becaufc thefc Oils rife in diflillacion with 

rcry little heat ; whereas the Acids, being much 

more ponderous, require a great deal more. 

The Oil that rifes firtt in diftillation appears in- 
deed 10 be the fame with chat which was originally 
ufed in the mixture ; but the quantity is much fmal- 
ler : firft, becaufe fome part of it, being combined 
with the Acid of the Sulphur, is thereby rendered 
thick and heavy, which hinders it from riling in this 
firft diftillation with a very gentle heat, and is the 
reafon that it cannot be elevated without a much 
ftronger degree of fire. It is this part that after- 
wards come over in the form of a red liquor upon 
cncreafing the fire. 

The fecond caufe why the quantity of Oil is lef- 
ftned is, that part of it is dccompoled in the opera- 
tion. This decompofed part of the Oil furnithcs 
that confiderable quantity of water which afcends at 
the fame time with the Oil, or a little after it, and 
fcrves for a vehicle to the Acid that rifcs with it jii 
this firft diftillation-, wliich Acid, though pretty 
ftrong, is now much more loaded with water than 
when it was an ingredient in the combination of 
Sulphur. This acid water is of a milky white co- 
lour, becaufe many Oily particles are fufpended and 
diffufed in it, but not pcrfeftiy diffolved. 
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The caput mortuum ihat is left in the retort, aftrr 
all the red thick Oil is driren up by a very ftrong 
degree of fire, is a forr of charred matter, confift- 
ing of forne of the earth 6f the Sulphur, and of 
the decompofed OiJ, united with a Phlogifton, 
which is probably fiirnilhed by both tliefe lubftan- 
ces. This matter contains alfo a little Acid fixed 
with ic This Acid re-produces Sulphur, or ac 
leafl: becomes fulphureous, and ftiesoffin vapours, 
when the coal is urged by a violent forge-heat: 
for Mr. Homberg obfervc-d that by this means ic 
exhaled an odourof Sulphur, and loft in weight. 

This charred matter is of a Angular nature : for, 
by being expofed to a forge- heat, and even to the 
heat in the fucus of a burning-glals, it fcemed to 
fuffer no other change than fome lols of weight, oc-' 
cafioned hy the evaporation of the acid effluvia tar- 
ried off by the heat ; for it ftili reuined its black 
colour, and was neither confumed nor vitrified. 
In order to melt it, Mr, Homberg was forct-d to 
mix it with Borax. This Salt converted it into a 
glafs of a dark-grey colour : and, as there appeared 
a little verdegris on the furface of this glafs after 
keeping it in a moift place, he thereby found that 
the Sulphur he had uled contained a little Copper. 

We know that the earth oi Copper is refradory, 
and that it communicates a dark colour to matters 
vitrified along with it: and perhaps it was thccauic 
why the fixed matter in qucftion retaieed its blackilh 
colour fb obftinately, notwithftandingthe phlogifton 
that muft have been in it at firft was, in all pro- 
bability, confumed by the violent ignitions it under- 
went. 

■ As to the thick oily matter, called garAmy by 
Mr. Homberg, from which he direifls Spirit of 
Wine to be repeatedly diftilled, till it ceafe to have 
a difagreeable fmelJ, there is great realbn for think- 
ing it to be, as we faid before, a poriiou of the 
M 3 Oil 
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I . Oil which the Acid hath rendered thick and heavy*. 

I " The Spirit of Wine difTolves and carries iip the moft 

^jfldd pare, which always hath a difagreable fme)J. 

Mr. Homberg lays that " the part remaining 

' after this, which he calls the Gum of common Sul- 

' pbur, hath a pleafant balfamic odour; that it 

l. •' partly diflulves in Spirit of Wine, a hard refinous 

" matter being left, which will not diflblve, cither 

in Spirit of Wine, or in the flrrongeft lixivium." 

I^Of confequence therefore it is neither a refinous 

, jnatcer, nor a fulphiir ; " yet it difiblves perfectly in 

" diftiiled Oils." What then is this fingiilarbody ? 

It iscertainlyafubjeftfor very curious enquiries. In 

general, Mr. Hombcrg's whole procefs is full of 

., jnterefting fafts, and well deferves to be repeated, 

"" carried further, and carefully attended to. 
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^0 combine EJfenlial Oils wilh Fixed Jlkalii, 
Starkey's Soap. 

TAKE Salt of Tartar, or any other Alkali, tho- 
roughly calcined. Heat it in a crucible till it 
be red, and in that condition throw it into a hot 
iron mortar : rnb it quickly with a very hot iron 
peflle ; and as foon as it is powdered pour on it, 
-litcle by little, nearly an equal quantity of Oil of 
•■^'Turpentine, The Oil will enter into the Salt, and 
unite intimately with it, fo as to form a hard parte. 
Continue rubbing this compofition with the peftle, 
in order to complete the union of the two fubftan- 
■'ces ; and, as your Oil of Turpentine difappears, add 
'more, which will unite in the fame manner, and 
give a (bfter confiftence to the foapy mafs. Yon 
\ ^ may add ftill more Oil, according to the confidence 
* 'you intend to give vour Soap. 
■■ OBSER-. 
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EssENTrALOilsdo not unite iwBKftS-iflrilyas'F^* 
Oils with Alkalis. For this reafon, to make a^g 
with an Efientiai Oil, we muft take a rptclicd tKf' 
ferem from that ufed in common fijaperies- Foi- if 
an Eflential Oil be fubftituted for the Faf Oil, t« 
liie ordinary way of making Soap, far from com^ 
bihing with th« alkalinei lixivium, though cvef-I& 
ftrojig, it will be wholly diffipaced and vanilh : fe 
that, after boiling fbme time, there wiii be nothifjg 
to be found but the lye jiift as when firft put ihj 
only a little more concentrated. .'■'•' 

The water, in which the Alkali is difTolved when 
in th^ form of a lye, is the pnncmaLrthing that 
hinders the Salt from iinltlhg "with tTieTTfTential.Oil. 
Water is ftich an enemy to tljiis union, rhat, if tlie 
Alkali be ever fo little mdift,' the operation will not 
fucceed ; even though all the other pri;cavu;ions men- 
tioned in the procels ftiouM beexaftly obierved.''"' 
Ih order therefore to free the Alkali from alliiu- 
midity, it is neceflary to begin with making it rcLJ- 
hot; and then, that this Salt, which is Very greedy 
of moiHure, may not imbibe any from the air'before 
it be mixed with the Eflential Oil, it giuft .ot^Jie 
fuffered to cool ; but the mixture muft be made 
in ■a hot veflel, as Ibon as the. Salt is reduced- 
to powder. When every particle of the Salt is once 
covered with Oil, you need r.oc fear-its, attcittlrvg 
any moifture, at ieaft very quickly,, b^atife the 
' Oil oppoiesits admjflion. '^ 

Starkey, the firft Chymift whofountj the nleans 
of making Soap with an'ElEntiai Oil, 'and by wli)R 
name this kind of Soap is therefore called, mflde 
ufe of a much more tedious method' than tha,tprOr 
pofed in our procefs. He began mxh mixing 9. 
very fmall quantity of Oil with his Salt,, and wgired 
till all the Oil united therewith of its own accord, 
M 4- 
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a as to di(a|^)car entirely, before he added any morcj 

^ and thus protraifted his operation exceedingly, 

tough in the main it was the fame with ours. Thc^ 

icthod here propofed is more expeditious, and i 

ivented by Ur. GcoiFroy. 

■ Starkey's Soap diflbives in water much as com<^ 

pnonSo^ does, without any feparationoftheOil : and 

by this mark it is known to be wel! made. It may 

t-Alfo be decompounded, either by diftiliation , or by 

ifnixing it with an Acid : and its dccompofition, in 

■cither of ihefe ways, is attended with nearly the 

feme phenotnena as the decompofiijon of common 

Soap. 



CHAP. VI. 

Or THE Substances obtained from VzcetJ 

,. BLES BY MEANS Of A GRADUATED HEAT,, FR^ffl 
THAT OF fiOILINO WATER, TO THE STRONGEj 
THAT CAS BE APPLIED TO THEM IN CLISE Vj|| 
SEJLS. 



PROCESS L 

tSftf sHafyze Vegetable Subftances that yield neilhf^ 
Fat nor an EJfmial Oil. hjtanced in Guatactim 



j.fT^A K E thin fhavings of Guaiacum-Wood, _ 
■ X P'Jf them into a glafs or ftone reiort, leaving 
-,onc half thereof empty. Set your rttort in a rever- 
berating furnace, and lute on a Jarge glals receiver 
-having a {mall hole drilled in it ; fuch as is ufed for 
"^diftilling the Mineral Acids. Put a liv§ qpal or 

tWQ 
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f*0 in the ftimace, 10 warm the vefiels gent!)r and 
flowly. 

'With a degree of heat below that of boiling wa- 
KT, you will fee drops of a clear infipid phlegm 
fall in[o the receiver. If you raife the fire a little, 
rfris water will come flightly acid, and begin to have 
a pungent fmell. With a degree of fire fomewhat 
"iVfOnger, a water will continue to rile which will be 
■ ftill more acid, fmell ftronger, and become yel- 
lowifh. When the heat comes to exceed that of 
boiling water, ihe phlegm that rifes will be very 
acid, high coloured, have a ftrong pungent fmc!!, 
!ike that of matters long fmoked with wood in a 
chimney, and will be accompanied with a red, light 
Oil, that will float on the liquor in the receiver. 

And now it is neceflary that the operation be 
carried on very cautioufly, and vent frequently 
given to the rarefied air by opening the fmall hole 
in the receiver; fuch an incredible quantity thereof 
rulhingoutofthe Wood, with thtsdegrce oit"heat, as 
may burft the veflels to pieces, if not difchargcd 
from time to time. 

When this red, light Oil is come over, and the 
air ccafes to rufii out with impetuofity, raife your 
fire gradually, till the retort begin to redden. The 
receiver will be filled with denfe vapours ; and toge- 
ther with the watery liquor, which will then be ex- 
tremely acid, there will rife a black, thick, ponder- 
ous Oil, which will fall to the bottom c£ the re- 
ceiver, and ly under the liquor. 

Then give the utmoft degree of heat t that is, 
the grcateft your furnace will allow, and your vef- 
fels bear. With this exc^ITive heat a little more Oil 
will rife, which will be very ponderous, as thick 
and black as pitch ; and the veflels will continue 
full of vapours that will not condenfe. 

At laft, when yoii have kept the retort exceeding 
red for a long time in this extremity of heat, (o that 
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it begips to melt if it be of glafs, and you perceive * 
nothing more come over, lee the iire go out and 
the vellcl cool. Then take off your receiver: from 
the black Oil at bottom decant the acid liquor with 
the red Oil floadng oa it, and pour them both into 
a glafs funnel, lined with brown filtering paper, 
and placed over a botde. The aciil liquor will pafs 
tlirough the filter into the bottle, and ihe Oil will 
be leit behind, which mufl be kept by itielf in a 
feparate bottle. Laftly, into another I'uand, prepared 
as the lornier, pour the thick Oil remaining with 
a little, of the acid liquor at the bottom of the 
receiver. This liquor will filter off in the fajjraf 
manner, and thus be feparatcd from the heavy C^. I 
In the retort yoawiU find your Guaiacum-ihv^J 
ings, not in the leaft altered as to their figure, buM 
light, friable, very black, fcentlefsand taftelefs, eaiily I 
taking fire, and confuming without flame or fmokt 
in.ihott you will find them charred to a perfe<^ coj 

" O BSERVATIOl^S.' 

Hitherto we have examined the fiibftances tk_ 
may be obtained from vegetables, either withouCl 
the help of fire, or with a degree of heat not ex-" 
ceeding that ol' boiling water. Tiie analyfis of 
plants can be carried no further without a greater 
degree of heat : for, when the principle of odoiir 
-and the efl'endal oil of an aromatic plant are who!" 
cxtra^ed by the preceding pioctfles, if the diftiU 
rion be afterward continued without increadng t 
heat, nothing more will be obiained but a litt 
Acid; which will foon ceaTe, as a Jmall part onl_ 
of the quantity contained in the plant will be elevatK^i| 
the rell being either too ponderous, ortDomvj(" 
entangled with the. other principles of the body, ,] 
rife with fo fmall a degree of heat. . 

In order therefore to carry on the decompofiti' 
■Tof a plant, from which you have, by the methodsb 
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fore propofcd, extrafted all the prncipics it is ca- 
pable of yielding when fo treated ; or, wliicli comes 
10 die fame thing, in order to analyze a vegetable 
matter, which affords neither an exprelTed nor ait- 
eflential oil, it muft be diftilled in a retort with a 
naked fire, as direfted in the procefs, and be made 
to undergo all the degrees of hear fucceflively, from 
that of boiling water to the higheft that can be r^fed 
in a reverberating furnace. 

A heat inferiour to that of boiling water, with 
which we muft begin in order to warm the veflel 
gradually, brings nothing over, as hath been faid, 
but an infipid water, deftitute of all Acidity. By 
increafing it nearly to the degree of boiling water, 
the diftilled water comes to be (lightly acid. 

When the heat is made a little ftronger than that 
which is necefTary for the elevation ol an Eflential OiJi 
the Acidity of the_ water thatcomcs oPfis much mort 
confiderable. It hath now both colovir and fmellj 
and there rifes with it a red, light Oil, that float! 
on the liquor in the receiver. This is not an Ef- 
fential Oil ; it hath none of the otlour of the plant: 
Though fo hght as to float on water, yet it will not ,, 
rife with the degree of heat that raiks Effential Oils* 
even thofe that much furpafa it in gravity, and will 
not fwim on water as they do. This proves that the 
cafe or difficulty, with which a particular degree of 
heat raifes any fubftance in diftillation, doth not de- 
pend altogether on its gravity: its dilatability, or 
the volatile nature of the matters with which it 18 
(b clofely united as not to be feparated from them 
by diftillation, may probably contribute greatly tft 
produce this effcdt. 

It is very furprifing that a fubftance ib hard, fo 
compadt, fo dry, in appearance, as Guaiacum-woodj 
ihould yield fuch a large quantity of water by diltiK 
lotion; and it is equally fo that it fhould difcharge 
ft) tpuch air, and with fo much impetuofity, as no- 
thim 
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thing but experience could render credible. Wc 
have, in the proccfs, directed the precautions to be 
taken when this ^Ir, from bring prudigiouny con- 
denfed in the body of which it made a part, is let at' 
large, rufhes out of confinement, and expands 
with all its natural elafticity. From this air atifea- 
the greateft danger attending the operation. "'~ 

It hath been remarked that the heavieft and m^ 
compaift woods yield the moll: air in diftillatiofv 
and accordingly Guaiacum-wood, which we haT 
chofen for an indance, as exceeding almoft all oth( 
in hardnefs and weight, difqharges a vait quantiS 
of air when analyzed. 

The thick, burnt, empyreiimatic Oil, that com 
over laft in this diftillation, is heavier than waterf 
on account, probably, of the great quantity of AciS 
with which it is replete. The two kinds of Oil obT 
tiuned in this analyfts may be redified, by diftillir^L, 
them a fecond time, or rather feveral times; b« 
which means they will become lighter and mo^ 
fluid, as we have feen happen to tat and EffentiaJ 
Oils. In general, all thick, heavy Oils conftani^ 
owe thefe qualities to an Acid united with their ' 
and it is by being freed from fome of that Acid i 
diftillation, that they always acquire a greater de 
gree of lighrnefs and fluidity from that ojjerationi.^ 
To thele taws ail vegetable Oils are fiibjcd, of what 
nature Ibever they be. ''^' 

The analyfis of a vegetable fubftance, eriiibiteij 
above, (hews what may be obtained fronrt thenijJS 
when diftiiled in clofc velTels, witli a graduated heatij 
from that of boiJing water, to that which l:onvert 
the mixt to a perfect coal ; viz. Phlegm, aii Acidjl 
a light Oil, much Air, and a thick Oil. But this " 
analyfis is Jar from being a complete one : it may be ' 
carried much farther, and made more perfeft. 

■ None of the principles obtained by this analyfis 
arc pure, fimple, and thoroughly f^parated from 
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the reft. They are ftill in fome meafure blended all^ 
together : their reparation is but begun ; and each , 
requires a fecond and more accurate analyfis, to re-,- 
diice it to the greateft degree of purity of which it 
is capable. I'he Oil and the Acid chiefly merit lij 
much pains. 

A great deal of the Acid (rf the plant remains, 
as was faid, combined with the two Ibrts of Oil 
here obtained ; which we have reafon to think dif- 
fer no ocherwile from one another, than as there is ^ 
more or lefs Acid united with each. The beft way. 
of freeing thefe Oils from their redundant Acid is ^ 
to diftill them frequently from Alkalis and Abforb- 
cnts. Some of our bed Chyraifts have takea, 
this pains with fcveral forts of Oils ; b'Jt the me-., 
thod might be ftill extended, and the operation,^ 
carried further than hach yec been done. , 

The Acid is in the fame circumftances nearly as! 
the Oil. Thefirft that rifcs is mortified with much, 
water, to which it owes a good deal of its volatility. 
That which comes over laft is much more concen- , 
trated, and confequendy heavier ; yet it is ftill very ^ 
aqueous. It might be freed in a great meaftue 
from this adventitious water, and fo rendered much 
ftronger ; which would give us a better opportunity , 
to difcover its nature and properties, of which we- 
know but very little. 

Water is not the only heterogeneous fubftancc 
that difguifes the vegetable Acid ; a pretty confide- 
rable qipntity of the Od of the plant is alfo com- 
bined with it, and contaminates its purity. The. 
proof of this is, that, when thefe Acids are kept,.' 
in the fame condition in which they firft come over, 
for any length of time, in a gtafs vefiel, they gra- 
dually depofite, on the bottom and fides of the vef-., 
fel, an oily incruftation, which grows thicker and 
thicker the longer it ftands ; and, as this oily mat- , 



174 £lements 6f the 

ter feparates from ir, the Acid liquor appears leTi 

unifluoiis and faponaceous. 

A very good way to fcparare this Oil more ti^^ 
fcdiially from die Acid is to combine the whott^ 
ftith ablbrbents, and abftraft the Oil again by diftiU 
lation. By this means a very fcnfible quantity ^ 
Oil may be Icparated that was not perceived beforti 
On this occafion it is proper to remark that the C 
thus united with the vegetable Acid is perfeftly di| 
Iblved by it \ feeing it is thereby rendered mifclb]' 
with water, to that it doth not, like Alkaline foapt^ 
in tlie leaft oblcure its limpidity, or give it a militj 
call : for theie aqueous, oily Acids are very tranf 
parcjit 1 efpEcially after they have ftood for fool 
lime. 

The air, that is difcharged with impetiiofity w\ 
the operation, and niufl: be let out, is loaded widl' " 
many particles of Acid and Oil reduced to vapours^' 
which it carries off; and by this means the quanncy*L 
of the principles extrailed from the mbtt cannot bfit'l 
accurately determined : nor are the vapours, <rf*J| 
which the veflels remain full after the operation, an^^ 
other than particles of Acid and Oil, which the vi- J 
oience of the fire hath rarefied exceedingly, an^ I 
which do not eafily condenle. 

\i we diftill in this manner a vegetable aromatie^ J 
fubllance, which of coiirfe contains an Efiential Oi^^i 
provided it hath not been previoufiy extrafted b^l 
the appropriated procefs, this Efiential Oil will rifir F 
firrt, as loon as the diftilling veflel acquires the hcaB ( 
of boiling water ; but its Icenl will not be near fo ' 
fweet or grateful, as if it were diftilled in the maiv-' ■ 
ner before direfted as propereft for it. On the con- 
trary, it willhave an empyreumatic fmell : becaufif 
in this way it is impoffible to avoid fcorching, and | 
halt>burningfonieof the matter diftilled-, efpeciall/ j 
that part of it which touches the fides of the retorcf J 
Moreover, the very fame equable degree of heatcas"^ 
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hardly be kept up with a naked fire. The Eflcnrial 
Oil therefore, though it rifes firft, will not be pure, buC 
contaminated with a mixture of the empyreumatic 
Oil that firft comes overj and will be confounded 
therewith. 

If a fubftance abounding with Fat Oil, that hath 
not been expreffed from it, be diftilled according to 
the prefent procefs, it will yield no Fat Oil by diftil- , 
lation ; but only much more of the firft clear Oil, 
and of the fecond thick Oil, than if all the Fat Oil 
it would have afforded had been firft drawn off .by 
exprelTion : for as the Fat Oil will not rite in diftil- 
lation, without a degree of heat greater than that of 
boiling water, neither can it endure fuch a degrea 
of heat without changing its nature, without lofing 
that mildnels, and, in a great meafure, that undu- 
ofity which is natural to it. It will therefore be 
conlbunded with the other empyreumatic Oil, which, 
in all probability, would itfelf be no other than a 
Fat Oil, if it could be wholly cxtraded, without 
the aid of, fire, from the vegetable fubllances con^- 
raining it. 

Moft vegetable filbftances, when diftilled with a 
ftrong fire, yield the fame principles with that which 
we have chofen for an inftance. Entire plants of 
this kind, thofe Irom which the odorous principle, 
the Effential Oil. or the Fat Oil, hath been drawn, 
thofe of which extracts have been'made by infufion 
or decocftion, or the extracts themf^-lves ; all fuch 
matters being diftilled yield a Fhlegm, an Acid, a. 
thin Oil, Air, and a thick Oil 1 and the produ£b 
of their feveral analyles difi^er froni each other, only 
on account of the differer.t quantity or proportioa 
that each contains of the principles here enumerated. 
But there are niany other plants, which, befides 
thefefubftances, yield alio a confiderable quantity of 
3 Volatile Alkaline Salt. This property ispoflefled 
chiefly by that tribe of plants which is diftinguifhed 
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by hiving crucit'orm flowers-, among which theu, 
aie fome that being analyzed greatly refcmble anti, 
mal matiers. Wc (hall now analyze one of thcfc* 
Muftard-fced for inllance. 



PROCESS ir. 

To anafyze a vegetable Suhjiitnce which yields i 
fame prindples as are obtained from Animal m< 
tcrs : injianced in Mujiard-feed. 

WIT H an apparatus like that of the prew 
ing procers. and with the fame fire, diftUl 
Miiftard-feed. With a degree of heat, infcriour t 
that of boiiing water, there will come over a ph" 
fomewhat coloured, and impregnated with a 1 
tile Alkaline Salt. With a degree of heat, great 
than that of boiiing water, the fame kind of phlegm*^ 
impregnated with the fame Salt, will continue i 
come over ; but it will be much higher coloure< 
and will be accompanied with a light Oil. At thi 
time a confiderable quantity of air is difchargedi 
wirh regard to which the fame precautions mull t 
taken as in diftilling Guaiacum. 

If the fire be gradually raifed, there will comeovflr*! 
a blaek thick Oil, lighter however than water }'% 
and at the fame time vapours will rife, and, condenfini ' 
on the fides of the receiver, form into fprigsorr; 
fications. This is a Volatile Alkaline Salt, in a > 
Crete form, like that of Animals, as we fhall hei 
after fee. Thefe vapours are much whiter : 
thofe of Guaiacum, 

When you have thus drawn oft, with a v 
flrong fire, all the Volatile Alkali and thick i 
contained in the fubjedt, there will be nothing '. 
in the retort but a fort of coal, frtsn which a f 
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quamity of Phofphonis may be obtainecf, pfovVkd'^ 
the retort yovi employ for that pUrpol'e be 'good ' 
enoogh to ftand a very violent heat. 

. OBS E RyJTI ONS. 

Mustard-seed furnifhes us with an inftance o{ 
a vegetable, from which we obtain, by analyzing 
ic, the very fame principles that animal matters 
yield. Inftead of getting an Acid from it, we 
obtain only a Volatile Alkali ; probably becaufe the 
Acid, which originally enters into the compofuion 
of thisltrnd of vegetables, as well as of all others, un- 
dergoes inpafling througK their ftrainers, and iirix> 
ing with their juices, lUch alterations as itfuffers 
• when it enters into the compofition of animals: 
that is, it combines with fome of their Earth and 
of their Oil, in fucli a manner as to be changed into 
a. Volatile Alkali, or at leaft dilpofed to be con- 
verted into one with the ^d of fire. 

We Hiall not here (peak of the manner of feparating 
and depurating the principles obtained by this proccfs ; 
but referve it for the analyfis of animals, which 
is^abfoluteiy the fame. We fliaU content ourfelves 
w'ith obferving that the firlt. Volatile Alk^i, which 
riib at the beginning of the operation together with 
the pldegm, in a degree of heat below that of boil- 
ing, water, diffei^s from that which doth not come 
over till towards the end of the djftillation, when 
the laft ihick Oil afcends. The different times, 
and difierent degrees of heat, in which thefe two 
Alkalis rile, fliew that the former exills aftually 
and' perfedly in the plant ■, but that the latter is ge- 
nerated during the diftillation, and is the produft 
of the Bre, which combines together the materials 
whereof it is compoled. 

Vegetables, that thus yield a Volatile Alkali 
with aneat lefs than that of boiling water, irritate 
Vol. II. N the 
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J the organ of I'melling, alleging it with a lenfation 
P'of acrimony i and the effluvia, which rife from them 
Vwhen bruiled, make the eyes fmart fo as to draw 
ptcars from them in abundance. Several of thefe 
matters, being only brutfed, eftervefce with Acids : 
f effefts producible only by a very Volatile Alkaline 
7j)rinciple. 

This is that Alkali, the lighteft of all the prin- 
' ciples that can be extrafted from bodies, which rifes 
''firlt in our diftillation along with the phlegm, and 
\ with a degree of heat much inferiourto thatof boil- 
ing water. As the phlegm with which it rifes is 
^■Tery copious, it is diflblved thereby ; which is the 
reafun it doth not appear in a concrete form. To 
• this water ic gives a flight yellowiih tinge, becaufe 
%-VL is impure and oily. The faline Alkaline pro- 
7 jierties of this liquor h.ive procured it the title of a 
►■Volatile Spirit. This Volatile Alkali, which cxifls 
Ftiaturally and perfeftly formed in Muftard-feed, Oni- 
FOns, Garlick, Crefles, and other f.ich vegetables, con- 
Vftitutes a difference between them and animal fub- 
ftances, which contain only the materials requifite 
' to forma Volatile Alkali, but none ready formed, 
*i]nlefs they have undergone the putrid fermentation. 
J I The fecond Volatile Alkali, which riies in our 

■ •jdiftillation, but not without a very ftrong degree of 

fire, and at the fame time with the laft thick Oil, 
, ieems to be a proiiuftion of the fire ; for if it were 
'^ialready formed in the mix:, as the other is, it would 
Faife with the fame heat, and at the fame time, be- 
*f4ng equally volatile. It is not impoflible, however, 

■ 'that it may exift perfoftly formed in the plant ; but, 
p'liaving contraffed an union with fomc Acid, and 
'"iherewithcompolingan Ammoniacal Salt, it may by 

I'that means be hindered from rifing fo readily as is 
agreeable to its natural volatility. 

The Phofphorus obtained by a violent fire, from 
ihe fflpH/ mortiium of this diftillation, feems to throw 
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a light of probability on this conjcifhire. There is 
certainly a great deal of Add in the compofition of 
Phofphorus, Perhaps tliis Acid was originally com- 
bined with our fecond Volatile Alkali, and formed 
therewith, as was faid, a fort of Sal Ammoniac. 
Moreover, almoft all the plants, that yield a Vola- 
tile Alkali by diftillation, yield alfo a confiderable 
quantity of Acid ; which may perhaps be the re- 
mains of fuch a Sal Ammoniac decompofed by the 
operation. This is a fubjeft for curious and iiieful 
enquiries. The fecond Volatile Alkali appears in a 
concrete form, becaufe very little phlegm comes 
over along with it -, fo that the vapoure thereof are 
not futficient to diflblve it, as they did the firft. 



CHAP. VII. 

Of the substances obtained from Vegetables 
BY Combustion. 



PROCESS I. 

To procure a Fined Cauific Alkaline Salt frem a 
VegetaUe fubftance^ by burning it in the open air. 

TAKE any vegetable matter whatever; let ic 
on fire, and let it burn in the open air till it 
be wholly reduced to aflies. On thefc afties pour a 
quantity of boiling water fufficient to drench them 
thoroughly. Filter the liquor in order to feparate 
the earthy paits ; and evaporate your lye to drynefs, 
ftiiring it inceflantly-, and you will have a yellow- 
jlh- white Salt. 

Put this Salt in a crucible j fet it in a melting fur- 
nace, and make a moderate fire, fo as not to fule 
N 2 t&c 
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the Salt. It will turn firft of a blue-grey colour, 
afterwards of a blue-green, and at laft redilh. Put 
on the dome of the furnace ; fill it with coals •, make 
your fire ilrong enough to melt the Salt, and keep 
it in fulion tor an hour, or an hour and half. Then 
pour it into a heat;:d metal mortar ; pound it while 
it is red-hot; put it, as foon as poflible, into a 
glafs boitle, fnft made very hot and dry, aad Ihi« 
it up clofc with a glafs ftopple rubbed with emby. 
By this means you will have the pure Fixed Alkali 
of the vegetable fubftance you burnt. 

BS ERVAtlONS. 

Burning a vegetable fubftance in the open air is 
a kiiid or violent and rapid analyfis made by fire, 
whicl; feparates, relblves, and decompofes feveral rf 
its principles. 

When any wood or plant is laid on a quick fire, 
there afcends from it immediately an aqueous fmoke, 
which confifts of little more than phlegm ; but tWs 
fmoke foon becomes thicker and blacker : it is then 
pungent, draws tears from one's eyes, and excites a 
cough if drawn into the lungs with the breath. Thefe 
effects arife from its being replete with the Acid, 
and fome of the Oil, of the vegetable converted 
into vapours. Soon after this the fmoke grows ex- 
ceeding biack and. thick : it is now ftill more acrid, 
and the plant turns black. Its ftrongeft Acid and 
laft thick Oil are now difcharged with impetu- 
ofity. 

This rarefied Oil being heated red-hot fuddenly 
takes fire and flames. I'he vegetable burns and 
deflagrates rapidly, till all its Oil is cOlrfumed. 
Then the flame ceafes -, and nothing remains but a 
coal, like that found in a retort- after all the prirtcir 
pies of a plant have been extracted by ' the fotce 
of fire. But this coal having a free communication 
with the air, which is abfolutely ticccffary to keep a 

com- 
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combuftible burning, continues to be red, iparkles, 
and waftes tili all its phlogifton k dilTipated and de- 
ftroyed. After this nothing reniains but the Earth 
and Fixed Salt of tlie vegetable ; which mixed to- 
gether form what we call the Aflies. Water, which 
is the natural folvent of Salts, takes up every thing 
of that kind that is contained in the allies ; fo that 
by lixiviating them, as direfted, all the Salt is ex- 
trafted, and nothing left but the pure earth of the 
mixE which is thus decompofcd. 

The phenomena obferved in the burning of a ve- 
getable fubftancc, and the production thereby of a 
Fixed Alkali, feem to prove that this .'-ait is the 
work of the fire ; that it did not exift in the plant 
before it was .burnt; that the plant only contained 
materials adapted to form this Salt ; and that this 
Salt is no other than a combination of ibme of the 
Acid, united with a portion of Earth, by means of 
the igneous motion. 

In the firfl: place -, a Fix^ed Alkali may be obtained 
by lixiviarion from the athes of all vegetable nut- 
ters that contain an Acid, Earth, and Phlogiftoiv 
in due proportion. Thus Eflcnnal Salts ; the fub- 
itance of extracts made by trituration, infufion, or 
decodlion; wood coals burnt to alhes ; all yield 
a quantity of this Salt in proportion to the quantity 
of Acid and Earth contained in them. 

Secondly ;Fat, Eflential, and Empyreumatic Oili 
afford, when burnt, fuch a fmall quantity of Fixed 
Alkali as is fcarce perceptible; becaufe they contairk 
but little Acid, and ftil! Icfs Earth : and thefe fame- 
Oils, when reftified by repeated diftilladons, and 
then burnt, leave ftill \ck of this Salt ; becaufe they 
are feparated by reftification from moft of the Acid* 
together with the fmall matter of Earth contained ia 
them. 

Thirdly ; thofe vegetable matters which being 
analyzed furniih a great deal of Volatile Alkali, ■ 

N3 V-- 
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yield but very little Fixed Alkali ; becaiifc a great 
deal of their Acid is employed in forming the Vo- 
latile Alkali, which is diflipated by burning th^ 
plant: and for the fame reafon thofe which in dii^il>ir] 
lation afford only a Volatile Alkali, and no Acidj-i' 
leave in their allies little or no Fixed Alkali, as H'l 
the very cafe with animal matters. '. 

Fourthly, and laftly ; the aihes of plants chat' 
have been long fteeped in water, and from whicKj 
infiifions and decoftions have bet-n made, alwayrf, 
contain the lefs Alkali the longer they have beeri' 
infufed or boiled, and the more water they were 
infufed or boiled in -, becaiife water diffolvcs and car- 
ries oiF their Acid. It is for this reafon that the 
afhes of float-wood are much hk f;iline than thofc 
of green wood. Bocrhaave alTures us, in his Chy- 
miftry, that having exhauftedRolcmary by repeated 
decoftions, and having afterwards boiled the plant 
thus treated, the afhcs produced by it fhewed not 
the leaft fign of a Fixed Alkali. He fays that, in 
order to exhaull: thoroughly all the fal.ne mattery 
contained in Rofemary, he was obliged to deco6t 
it no lefs than twenty times Fucceffively, with frefh 
water every time, and never ceafed boiling it in this 
manner, fiH he was fure that the water, by boiling 
the plant in it for a long time, took up from it no 
kind of matter whatever that in the leaft af- 
fected its purity : fo that the water of his tall: decoc- 
tion had abfolutciy no fmell, tafte, or colour; but 
was in ftiort precifely the fame as before he uftd it 
for the decoftion. The fame Author oblcrves that 
his plant, after having been cxhaufted in this man- 
ner, and having fuffered fuch continued boiling, 
retained neverthelefs its perfeifl: external form ; that 
from being green at firft it became brown, and funk 
to the bottom of the water, inftead of floadng thercr 
on as it did before dcco^ioii. 

If 
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If, in re-iterating this beautiful experiment ofMr. 
Boerhaave's, you Ihould not fucceedasyou expefl', 
you muft not therefore accufe this great man of hav- 
ing been tniflaken on this occafion; feeing it is very 
<iifficult, not £0 fay impoITible, to alcertain exaftly, 
from the account he hath given of his cxptrimcnt, 
all that is neceflary to its perfeft fuccefs ; for he 
hath not fpecified eiiher the duration of the coftions 
which he made the Rofemary undergo, ortlie quan- 
tity of water he employed in each ; whereas a dif- 
ference in either of thele may occafion a vafl: dif- 
ference in the refult. It is evident that if five or 
fix pounds of water be ufed for each coftion of a 
pound of Rofemary, and be kept boiling for two 
or three hours, the plant will not be near fo much 
exhaufted by being lb treated, as if the fame quan- 
tity thereof were kepE boiling for leveral days in 
forty or fifty quarts of water. 

Indeed, thefe points feem, in (bmc meafiire, to 
be determined by what he fays of the quality which 
the water of the laft decoftion ought 10 have. But 
the fame objefhions occur here alfo -, nay, the two 
circumftances of the quantity of water and the dura- 
tion of the boiling, have the greatell: influence here : 
for the more a plant is exhaufted of its Salts, the 
more difficult it becomes for the water to difiblve and 
feparate the fmail quantity thereof that remains 
united with the tenacious Oil; and confequently it 
may happen that this laft water, after the plant hath 
boiled in it five or fix hours, fliall appear infipid, 
fcenclefs,colourlefs ; and yet that a much greater quan- 
tity of water, but reduced by longer boiling to the 
fame quantity with that which hath been boiled but 
five or fix hours, (hall have acquired both rafie and 
colour i in a word, iliew that it hath taken up Tome 
of the principles of the plant. It may alfo happen, 
that, a fmail portion of faline matter being diffufed 
through a large quantity of water, after long con - 
N 4 tinued 
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linued coiStion, ihall not be perceptible either to the 
tafte or to the eye 1 but that the very fame portion 
of faline matter Ihall become very fenfible, when 
the quantity of water in which it is loft, as it were, 
is fufficiently leflened by evaporation. 

Hence, if we would make fure of fui5IHng the 
conditions required by Mr. Boerhaave, the laft dc- 
coftion of the plant muft be made in a much greater 
quantity of water, and continued for a much longer 
time, tiian may perhaps be imagined, or perhaps 
eafily determined i and this decodlion being eva- 
porated to any, degree you pleafe, muft have neither 
tafte, fmell, nor colour -, in ftiort it muft frotn firft 
to laft remain perfcftly like pure water. In other 
words, it is very difficult to attain to any certainty, 
in this matter, , 

Though what hath hitherto been faid, about prq 
curing the Fixed Alkali of plants by combuftioi^n 
feems to prove that this Salt is wholly the produc- 
tion of the fire, yet it muft not be aflerted that no 
part thereof pre-exifted formally in the plant before 
it was burnt. On the contrary, it is certain that, 
amongft the faline matters found in thecompofition 
of plants, there are true Neutral Salts whofe bafis 
is a Fixed Alkali ; but this Alkali being combined 
with an Acid difcovers none of its properties, and 
never appears in its true tbrm till the Neutral Salt 
of which it makes a part is decompofed by combufiij 
on. The cafe of Sea-plants, all of which contain Sanj 
fait, and when burnt yield anAlkahneSaltperfedljJl 
refembling the bafis of Sea-falt, fcems to decide this 
point. 

If, in lixiviating the aflies of a plant, to diffolve 
and wafli out its Alkali, you intend that nothing^ 
ftioiild be lelt but an abfolutely pure earth, fit ffi] 
making cupek, you muft not be contented witJj 
one ablution only, even with a i^rge qMaptjty g" 
water; becaufe the afl^s continue drenched ■ 
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the water in which the Salts are diflblved, and con- 
iequently, when this water is evaporated, fame of 
the Salts will be l^ft with die earth. Tliereforc, it' 
this be your view, you muft wafh it three or four 
feveral times, ufing frefh water every time. 

The water impregnated with the Alkali cannoc 
be evaporated without a confiderable lofs of Salt, 
efpecially if it be violendy boiled ; becaufe tlie wa- 
ter with which it is clofely united carries off part of 
it. Iti confequcnce of this intimate union, it is 
very difficult, when the evaporation is near finiflied, 
and but a little water left, to dry the Salt pcrfcftly, 
becaufe it pertinacioully retains this lalt portion of 
humidity. 

The Alkali obtained from the afhes of a burnt 
plant is not perfedly pure : it is contaminated with 
a fmali mixture of fatty matters, which were pro- 
bably defended thereby againfl: the affion of the fire, 
and which render it Ibmewhat faponaceous. In order 
to free it from tliis extraneous matter, and to render 
it verycaultic, it muft be calcined a longtime in a 
crucible, but without melting it at firft : becaufe it 
is widi this Salt as with moil metallic matters^ 
which are fooner and more eaftly deprived of their 
phlogiilon by being calcined without melting, pro- 
vided they be comminuted into fmall particles, than 
when they are in fufion ; all melted matters having- 
but a fmall furface expofed to the air, by the con- 
tad: of which the evaporation of any thing what- 
ever is exceedingly promoted. It was for thisreafon 
we dire^ed the Salt to be calcined for a long time 
in a crucible before melting it. 

Mr. Boerhaave was very fenfible of the utility of 
this calcination of the Alkali previous to its being 
melted, when in his Chymiftry he ordered the alhes 
contairiing this Salt to be put into a large earchea 
veilcl, kept red-hot for a confidorable time, taking' 
great care chat the Salt do not melt. He takes no^ 
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tice, that, the longer the afiics are calcined in this 
manner, the ftronger is the Alkali obrained from 
them. This method is, in the main, the very fame 
with that here prelcribed, and produces the J'ame 
cfFed ; becaufe the Alkali is equally well freed of 
the extraneous fatty matter, whether it be calcined 
before or after its fcparation, provided it be not fa[- 
fered to melt. 

Mr. Boerhaave gives another realbn for recom- 
mending care to be taken that the Fixed Alkali 
do not mclt» while the alhes arc calcining to render 
it ftronger and more cauftic : for, if that ihould hap- 
pen, the melted mixture of the Sale and aflies 
would produce a vitrified mafs, which would have 
none of the properties of the Salt. 



PROCESS II. 

Jo procure the Fixed Salt ef a Plants hy hunting i 
after the manner of Tacbeniiis. 

IN T O an iron pot put the plant whofe Salt you 
defire to obtain in the manner of Tachenius, and 
fet it over a fire, ftrong enough to make its bottom 
red-hot ; at the fame time cover your plant with 
a plate of iron, that may lye immediately opon 
it in the pot. The plant will grow black, andji 
fmoke coiifiderably ; but will not flame, becauHT 
it hath not a fufiicient communication with the airf 
The black fmoke only will efcape through the intef^ 
fiice left between the fide of the pot and the rinj 
of the plate -, which, for that purpofe, fhould hi 
marfe fo as not to fit cxaftly into the pot. Fronl 
time to time take up the iron plate, II jr the pUntSj 
and cover it again immediately, to prevent its taking^ 
fire, or to fmother it if it (hould happen to flamel 
go on thus till the black fmoke ceafe. 
3 
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Then take ofF the iron place : the upper part of 
the hiilf-burnt plant will take fire as foon as the 
air is admitted, confume gradually, and berediiced 
toawhiteafh. Stir your matter with an iron wire, 
that the undermoft parts, \«hich are ftill black, 
-may be fiicceRively brought uppermoft, take tire, 
and burn to white afhes. Go on thus as lon^ as 
you perceive the icifl: blacknels remaining. After 
this, leave your afties Ibine time longer on the fire ; 
butftir them frequently, to the end that, if any 
black particles fhould Itili be left, they may be en- 
tirely confumed. 

Your aihes being thus prepared, hxiviate them 
with feven times their quantity of water, made to 
fimmer over the fire, and keep ftirring it with 
an iron ladle. Then filter the liquor, and evaporate 
it to drynefs in an iron pot, ftining it inceflantly 
towards the end, left the matter, when it grows 
ftiff, fliould adhere too clofely to the veflel. When 
allthe humidity is evaporated, you will have a Salt 
of adarkithcolour, and alkaline nature; which you 
may melt in a crucible, and mould into cakes. 
This is the Fixed Salt of plants, prepared in the 
manner of Tacheniug, 

OBSERVATIONS. 

The Fixed Salt obtained from plants in the man- 
ner invented byTachenius, and here defcribed, is in 
many refpects diflerent from the Cauftic Fixed Alkali 
cxtradted out of the aflies of plants that have been 
confumed by flaming in the open air, Tachenius's 
Salt is indeed of an Alkaline nature; but much 
weaker than a pure Fixed Alkali. It is not by far 
fo cauftic ; it attrafts the moifture of the air much 
more feebly and ftowly ; it melts with a much final- 
ler degree of heat; and it doth not make fo.ftrong 
ftn effcrvefcence with Acids. I(i ftiort, if you dif- 
folve 
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folvc it in water, evaporate the foludon to a pellicle, 
and fet it in a cool place, it will fhoot into fmall cry- 
ftals ; which is not the cafe with a pure Fixed 
Alkali. 

Thefe feveral different effefts, which charaderize 
Tachenius's Salt, and diftinguifli it from the Cauf- 
tic Fixed Alkali produced by burning a plant in 
the open air, prove that it is not a pure Alkali, but 
combined with certain fubftances that bring it 
nearer to the nature of a Neutral Salt, and place it, 
as it were, in the mid-way between fuch a Salt and 
a true Alkali. If we refleft on the manner in which 
it is produced, it is eafy to perceive what are thofe 
fubftances that muft be combined with Jt. It hath 
been (hewn that plants, when analyzed, yield a great 
deal of Oil and of Acid. When they are burnt in the 
open air, all their Oil is diflipated in fmoke, or con- 
fumed in flame. Great part of the Acid is like- 
■wife diffipated, and the remainder combining with 
the Earth of the plant forms a Fixed Alkali; 

When the fame plants are analyzed, by diftilTing 
them in clofe veflels,the fame principles are carried up 
by the adtion of the fire, forced to feparate from 
the fixed parts, and pafs over into the receiver in the 
form of vapours and of a liquid : but, when they 
are burnt in the manner of Tachenius, the Acid and 
Oil of the plant, as faft as they are expelled by the 
aftion of the fire,, are repelled by the iron covei;, 
which, at the lame time that it prevents the Oil 
from being entirely confumcd in flame, obliges 
thefe two fubftances to circulate, reverberatcf thena 
on the reft of the plant, and, in a manner, forcesi 
them to re-unite, in parr, with that from which 
they were ju ft before feparated. 

A confiderable quantity, therefore,.of the Oil and 

Acid of the plant, muft evidently combine, in this 

operation, with its Fixed Salt, as faft as it is pro^ 

duced ; and the properties above Ipecified are ow- 

2. ing 
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ing to thele two fubHances. Tachenius's Salt is, 
therefore, a Fixed Alkali, partly neutralized by 
Ibnie of the Acid of the plant, and rendered a 
little faponaceous by a portion of its Oil ; whence 
it is nnuch milder than a pure Fixed Alkali, and 
proper to be given internaUy, asao excellent remedy 
in feveral diforders. 

For the medicinal virtues of this Salt Mr. 
Boerhaave's Chymiftry ought to be confulced, as 
the Author was a very good judge of fuch mat- 
ters. 

Tachenius's Salt may be converted into a Cauftic 
Fixed Alkali, by freeing it from the Acid and 
from the Oil to which its particular properties are 
owing. For this purpofe nothing more is requifitc 
than to calcine it tor a long time in a crucible, ftirt 
ring i[ frequencly with an iron wire, and taking care 
not to melt it, till it have undergone the lame 
changes, and fuccefiively acquired the fame colours^ 
as out Fixed Alkali; and, when, it becomes redifh, 
melting it and keeping it in fufion for an hour or two. 

Hitherto no i'cjifihle difference hadi been obferved 
between the Cauftic . Fixed Alkalis obtained from 
diiferent plants, when equally calcined ; except 
that thofe produced by Sea-plants have, as we JaicJ 
before, the fame properties as the Alkaline bafis 
of Sea-falt. Milch die fame thing may be faid of 
the Fixed Salts obtained from plants by Tache- 
nius's method : for, though ihey be combined with 
a portion of the Acid and Oil of the plant, yet, 
as thefe principles h^ive been cKpofed co the action 
of a ilrong iire, they are exceedingly altered, and 
ajmoft wholly reduced to one and the latne con- 
dition. 
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PROCESS III. 
So fin^r Fixed Alkalis very caujlic hy means of LitH 
TheCauftic Slone. 
SAKE a lump of newly burnt quick-lii 
that hath not ytt begun to (lake in the 
[ put it into a ftone pan, and cover it with twice its 
► "iFeiglitof" the unwafhed afhcs of (bmc plant, that are 
■ iRill of the Salt you dcfign to render cauftic. Pour 
them a great quantity of hot water -, let them 
Keep in it five or fix hours, and then boil them gent- 
\fS- Filter the hquor through a thick canvSs bag, 
l4liroiigh brown filtering paper fupporled by a li 
I'wn cloth'. 
•'' Evaporate the filtered liquor in a copper 
fet over the fire; and there will remain a Salt, which 
inuft be put into a crucible fet in the fire. It will 
melt, and boil for feme timei after which it will 
be ftill, and look like an Oil, or melted Fat. 
When it comes to this condition, pour it cue on 
a very hot copper plate, and cut it into oblong ta- 
pering (lips, before it grow hard by cooling. Put 
thefe flips, while they are ftill hot, intoa very dry 
glafs bottle, and feal it hermetically. This is the 
Caujiic Slone, or Common Cauftic. 

OBS ER VATIONS. 
The defign of this operation is to combine wi^ 
the Fixed Alkali all the faline acrid parts of 
quick-lime. This is to be etfefled only bydilp 
fing and diffufing both thofe fubftances in wacen 
which is the proper folvent of all faline mattera^ 
Seeing, therefore, we mull have an aftuaJ lixivium, 
it is needlefs to employ an Alkali already prepared 
and feparated from afhes ; for which reafon we 
direfted alhts that are fl:ill replete with Alkali to be 
uled inflead of a pure Alkali. By this means twp 
ends are ani wered at once : the Salt contained in tl 
aflies is extraifted from them, and combined wii 
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the moft acrid, lUbtile, and faline parts of the . 

lime. 

The lye, when faturated with thefe two faline 
matters together, is vaftly more acrid and cauilic 
than if it contained but one of the two in a quan- 
tity equal to both. With this lye Soap is ufualiy 
made -, becaufe the acuated Alkali contained in 1 
hath a much greater effe6t on Oils than any other 
kind of Alkali. It alfo ai5ts with incredible vio- 
lence on all animal matters ; which it diflblves, di- 
vides, and, in fome meafure, deftroys, with fur- 
prifing efficacy and qiiiclinels. 

For this reafon it is imjioJTible to filter it through 
a woollen or filken bag ; for it will eat through 
them, or even reduce them to. a pap, almoft as foon 
as it touches them. Bcfides, as the lye would diC- 
fotvc fome part thereof, it would thence acquire ; 
faponaccous quality, and fo lole much of its cauilic 
nature. We muft, therefore, necefiarily ufe a filter 
made of vegetable matters, which refill this deflroy- 
ing Salt much better than animal matters. 

An Alkali thus acuated by quick lime attradls 
and retains humidity more ftrongly than any other 
kind of Alkali, even the perfectefl; and belt calcin- 
ed. For this reafon- it is almoft impoffible to dry 
it thoroughly in the bafon wherein you evaporate 
the lixivium. 

To the moiftnre ftUI left In it mull be attributed 
its boiling when it begins to melt in the crucible. 
When all the humidity isdiffipated, the ful'ed Salt 
remains fmooth and unruffled, like wax melted 
with a gentle heat. 

This cauftic Salt is vaflly more fufible than the 
common Alkalis It Icarce grows red before it 
flows like wax. When it is once in quiet fuiion, 
all the humidity that occafioned the boihng oblervcd , 
at firft beit^ diflipated, it is as cauftic as it can be 
made. It is then time to pour it_out, and to cut it 

into 
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into \Or\° narrow fticks, fit for the ufeof Surgeoi 
who apply it to tn away cailofities and excrelcencef 
and to-open iffuts, On this account it is called d 
Cdtiftic ftine. The OiKration of this Salt is 1 
quick, that, in a very fhort time, it producB « 
tlie fkin a fenfation Kke that of fire. 

As this Salt ^ows fiirprifingly loon itioifl" in ( 
nir, and lofes its virtue wl-ien fo moillencd, it is r _ 
ceilary to fhiit it up, while it is flill hot, in a vexft 
dry bonle, which muft be immediately ftopped with 
a glafs ftopple nibbed with emery, or elle with a 
found cork and then dipt in pitch. In fpite of all 
iheic precautions, it can fcarce be kept five or fix 
months in full vigour ; efpecially if the bottle be 
fometimes opened in the mean while. We (hall not 
attempt to explain here why an Alkali becomes fo 
violently caultic by being combined with quick- 
lime. This queftioli feems to be one of the moft 
fobtile, and the moft difficult to anfwer, in all Chy- 
miftry. It depends on the caufe of the Alkaline 
properties-of lime ; and can hardly be refolved till 
wc attdirt a further jnfight into the namre of that 
fubftance than we have yet got. 



PROCESS IV. 

7he Anab^fn of Soot. 

TAK E wood-foot from a chimney under whi^l 
no animal matter hath been drelTod or burnt- 
put k into a glafs retort fcr in a reverberating fur- 
nace ; lute on a receiver, and begin to dillill with a 
degree of heat fomewhat fefs than that of boiling 
water. A confidcrable quantity of limpid phlrgtn 
will come over. Keep the fire in the fatne degree 
as long as any of this phlegm rifes j but encreafe it 
whea the drops begin to coaie flow ; and then there 

will 
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will alccnd a good Aval of a irilky water. Wlien ^H 

this waicr ccal'cs to run, change die retcivcr, and ^| 

incrcafe your fire a little : a ydlow Volatile Salt will ^1 
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incrcafe your fire a little : a yello 
nfc, and flick ta the fides of the rereiver. The 
fire ought now to be very fierce, and, if fo, will 
■ force lip at the fame time a very thick black Oil, 
Let the vefiels cool : you will find a laline marier 
rifen into the neck of the retort, vjhich could not 
pafs over into the receiver : in the bottom of the 
retort will be a caput mortuim, or black charred 
fubflancc. the upper part of which will be crufted 
over with a faline macter, like that in the neck of 
the retort. 

B S E R VAr IONS, 

The preceding analyiirs fhewed what principles 
are obtained from vegetable fiibftances without the 
aid of fire ;, thofe which the hcjt uf fire raifes and 
carries over cut of one clofe vefielinro another -, and, 
laltly, thole that remain fixed after the vegetable 
bach been thoroughly charred, either in aclofevefiel, 
or in the oiien air : nothing therefore remained, to 
iinifh the fubjed of vegetable principles, but to 
examine thofe which fire raifes, in the form of va- 
pours, fmoke, and flame, from a vegetable matter 
burnt and confumed in the open air. Every body 
knows that Soot confiils only of thcfe principles, 
collei'tcd in the fhafts of chimneys, which ferve as 
alembics for this fort of diftillation in the open air. 
By analyfing Wood- Soot, therefore, we fliall difcover 
tne principles we arc in queft of. The procefs we 
have given for that purpofe is taken from Boer- 
baave's Chyniiftry, where we find it defcribed with 
great exaftnels and precifion. 

As we are at prefent enquiring into the nature of 
vegetables only, it is evidently necefTary that we 
chufe a Soot produced by burning vegetables alone. 
Soot, though dry in appearance, contains neverthe- 

Vot. II. O lefs 
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leis mucli humidity, as appears from thk anaty(vs> ;^ 
feeing there comes over at firft a confiderable qu^iv 
tity of phlegm, that doth not fcem to be impr^- 
nated with any principle^ except perhaps an ex- 
tremely lubdle, faline and oily matter, that com:^ . 
municates to it a difagreable fmell, from which ic 
cannot by any means be entirely freed. 

The white milky liquor, which follows this firft 
pMcgm, is ftill water, but much more iiTJpregnated 
with faline and oily parts than the former. By its 
finell, which is exceeding quick and pungent, we- 
may judge it contains much Volatile Alkali ; an4 
accordingly,^^ when re-diftilled by itfelf, it yields a 
Volatile Spirit, and a Volatile Salt in a concrete 
form. With regard to its white colour, it is oc- 
cafioned by the oily parts which are diffiifed g^nd 
fufpended, but not diflblved, in the water. Whea 
this fecond liquor is come off, there afcends a Yo- 
htile Alkali in a dry form, and a very thick blacK 
Oil ; becaufe there is not moifture enough left to 
diffolve tliefe principles, or rather to divide and 
difperfe them. 

The Volatile Alkali obtained from Soot is, in a. 
double refpei5l:, the produft of the fire; In the firft 
place, though it derives its origin wholly fiDixv 
wood, or other vegetables, which, when diftilied 
in clofe veflels, yield no Volatile Alkali at all, yet 
it produces fuch a Salt when analyzed in the pre- 
fcnt manner : whence it muft be inferred that the 
principles of thofe vegetables are metamorphofed 
into a Volatile Alkali, by being burnt in theopea 
air, and fublimed in the form of Soot. Secondly, 
chough Soot when analyzed yields, a great deal of 
this Salt, yet this Salt doth not formally pre-exift 
therein;; for" it doth not rifetill after the phlegm, nor 
without a very confiderable degree of heat : therefore 
Soot contains only the materials necefliary to form this 
Salt ; therefore the perfe<$ combination of this Salt 

a 
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requires that the force of fire be applied a ftcond 
time ; therefore it is, as was faid, doubly rhe pro- 
duct of the fire. 

The fjline matter which wc find fublikied into 
the neck of tiie retort, and which alfo forms the cruft 
that covers the caput mcrtuum of the Soot, appears 
by all Chymical trials to be an Ammoniacal Salt 1 
that is, a Neutral Salt confilling of an Acid and a 
Volatile Alkali. This Ammoniacal Salt rifes only 
into the neck of the retort, and doth not come over 
into the receiver 1 becaufe it is but fern i- volatile. We 
(hall treat more at large of the piodu(9:ion of a 
Volatile AikaU, and of tliis Ammoniacal Salt, 
when we come to the analyfis of Animals, and the 
anicle of Sal Ammoniac. 

The charred matter that remains in the rerort af- 
ter diftillation, being burnt in the open air, is re- 
duced to an exceeding fixed white earth. As this 
fixed matter was part of ihat very Soot, which was 
fublimed to a great" heighth while the vegetable 
was burning ■, this is a proof of what we advanced 
before, that the moft lixed matters are capable of 
fublimation, when united with volatile fubftances ; 
cfpecially when they are expofed at the fame time 
to the combined aftion of air and of fire. 
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CHAP. VIII. 

The An ALVSES of some particular Substances 
Bi^LONCiNG TO THE Vegetable Kingdom. 



PROCESS I. 

Analyfts of tht natural Balfams : injianced in Tur* 

fentine, 

IN TO a cucurbite put as much rain-water as will 
fill about a fourth part of its cavity, and 
pour into it the Turpentine you intend to analyze- 
Cover the cucurbite with its head, and lute ic on 
with flips of fized paper or wet bladder* Set your 
alembic in a fand-heat ; lute on a long-necked re- 
ceiver ; and give a gradual fire till the water in the 
cucurbite boil. There will come over into the re- 
ceiver a good deal of phlegm, which, by little and 
litile, will become more and more acid ; and at 
the fame tune there will rife a great quantity of an 
sethereal Oil, extremely light, fluid, and as limpid 
and colourlefs as water. 

When you obferve that no more Oil comes t>ff, 
tinlute your veflels -, and in the receiver you will 
find an acidulated water, and the aethereal Oil float- 
ing on it. Thefe two liquors may be eafily fepa- 
rated from each other, by means of a glafs funnel. 

In the cucurbite will be left fome of the water 
• you put in, together with the remainder of your 
Turpentine -, which, when cold, inftead of being 
fluid as it was before difl:illation, will be folid, and 
of the confifl:ence of a refin, and is then called 
Rqfin. 

Put 
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Put this refiduum into a glals retort, and diflill it 

in a reverbcratory with a naked fire, gradually en-' 

ciealed according to the general rule tor all diftil-' 
lations. At firlt, with a degree of heat a httle' 
greater than that of boiling water, you will fee two 
liquors come over into the recipient; one of which 
will be aqueo'js and acid, the other will be a tranf- 
parenr, limpid, yellowifli Oil, floating on the acid 
liquor. 

Continue your diftillation, increafing your fire 
from time to time, by flow degrees. Thefe two 
liquors will continue to come off together ; and the 
nearer the operation draws to Its end, the more acid 
will the aqueous liquor fsetome, and the thicker and 
deeper coloured will the Oil grow. At lafl the Oil 
will be very thick, and of a deep rcdifh-yellow colour. 
Whf-n nothing more alcends, unlute your vefTels : 
in the retort you will find only a very fmall quantity 
of a chaired, light, friable fubftance, 

OBSERVATIONS. 

All Natural Balfjms, as wfU as Turpentine, 
are oily, aromatic matters, which flow in grt;at 
quantities from the trees containing them, either 
Jpontancoufly, or through incifions made on pur- 
pole. As thefe matttrs have a ftrong Icent, it is 
not furprifing that they fliould greatly abound witl( ■ 
EITential Oils. They may even be confidered as ' 
Effential Oils, that naturally, and of their own 
accord, feparate from the vegetables in which they 
exift. 

Indeed thefe Natural Balfams differ, in this alone, , 
from the Eflential Oils obtained out of plants by dil^. , 
tillation, that the former contain a greater propor- 
tion of Acid ; and, for that reafon, are thicket - 
than Eflential Oils diftillcd with tlie heat of boiling t 
warer. But it hath been fhewn that thele fame dil^ 
tilled Efftntial Oils, though ever fo flntd and'Iight* 
O 3 
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at firft, gradually lofe their tenuity as they grow 
old, and at lad become confiderably thick. Od 
that occafion we oblerved that tliey arc thus changed, 
becaufe the lighted, moil fluid, and kaft acid parts 
are little by little difljpated and evaporated ; fo that 
at laft there remains only the thickcft and heavieft 
part, which owes thefe qualities to the Acid where* 
with it is ovcr-dofed. 

Hence it follows that Natural Balfams, and Ef- 
fential Oils grown thick with age, are exaftly one 
and the fame thing. Accordingly we fee that fire 
and diftillation produce the fame efftfis on both. 
Tfie reftification of an Eiiential Oil, thickened by 
keeping, is nothing but a dccompofition thereofi 
by feparating, with the heat of boiling water, all 
thofe parts that are light enough to rife with that 
degree of heat, from what is fo loaded with Acid 
as to remain fixed therein. 

This operation is therefore precifely the fame as 
our firft diftillation of Balfams with the . heat of 
boiling water," by which the liflential Oil contained 
in them is drawn off^. The refidues of thefe two 
operations are alfo the fame : each of them is a thick 
Oil, loaded with Acid, that is wholly, or nearly, de- 
prived of the principle of odour peculiar to the ori- 
ginal vegetable, and requires a degree of. heat 
greater than that pf boiling water to decompofe it, 
by feparating part of the Acid from the Oil -, which 
will be rendered ftill the more fluid, the rtmore the 
thickening Acid is fcparated from it by repeated 
diftillations. 

The newer Natural Balfams are, the thinner they 
are, and the more Eflential Oil do they yield ; and 
this EflTential Oil, like all others, grows thick in 
time, and at laft turns again to an adual Balfam. 

Thefe Balfams, , by being long cxpofed to the 
heat of the fun, acquire fuch a confiftencc as- to 
b:cotpc fplidL They then tal^e another name, and 

are 
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are called Rcfins. Refins yield niucli lefs Eflen;i.ii 
Oil when cliltilled, than Bailams do. Hence it fbl- 
iows ihat Rffins are to Eailkms, what Balfams-ari 
to Effenlial Oils. All rhefe effcdts are produced by 
the caiifes afiigncd above, and confirm the analogy 
we have eftablifhed. 

We have no other obfervations to make on this 
analyfis of Turpentine, except that when Rofin is 
diftilled in a retort with a nal<;ed fire, the operation 
inuft be carried 011 very (lowly, and the Are duly 
governed : for i!ie matter is apt to Iwell, and to. 
rife in fubflance into the receiver without being at 
ail decompofd. In order to avoid this inconveni- 
ence, i: is advifeable to make ufe of a long-bodied 
retort, fuch as is known by the name of the EngUfh 
Retert. 

If you flop the diftillation of Rofin about 
mid-way, or when the Oil that comes over begins 
to grow thick, you may by changing the receiver 
kei'p the firft Oil apart: it is pieity Hiiid, and of , 
a middle nature between the jcthcreal Oil obtained 
with the heat of boiling water, and- the laft thick 
Oil that dotb not rife till towards the end of the ■ 
diftillation. This tail: thick O.l is that which Mr. 
Hombcrg fired with concentrated Oil of Vitriol. 

If we examine the matter contained in the retort, 
■when the diftillation is thus flopped fliort, it appears, 
when cold, in tl-.eform of a folid fabftar.ce, almoft 
perfeftly diaphanous, of a deep redifh-ycUow colour, 
and triable : It is known by the name of Cotophotrf. 
This analyfis of boiled 'i'urpcntine, is a i'pecimen 
of the analyfis of almoft all other reOns ; lb that 
what hath been faid on this occafion is, in a manner, 
general, and applicable to other decompofirions of 'j 
the fame kind. We (lull now proceed to examine ' 
fome other oily mntters, which exhibit peculiar phe- 
nomena, and do not come under the general rules. 

o 4 prqLI 
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PROCESS 11. 

The Analyfis of Reftns : injlanced in Benjamin. "The 

Flowers and OH of Benjamin. 

IN T O a pretty deep earthen pot, having a bor- 
der or rim round its mouth, put the Benjamin 
you intend to analyze. Cover the pot with a largp 
conical cap of very thick white paper, and ty it on 
under the rim. Set your pot in a fand-bath, an4 
warm it gently till the Benjamin melt. Continue 
the heat in this degree for an hour and half. Then 
unty the paper cap and take it off, (baking it as 
little as pofliblc. You will find all the infide of 
the cnp covered with a great quantity of beautiful, 
white, fljinir.^^ Mowers, in the form of litde needles. 
Brufh them oil gently with a feather, put them 
into a bottle, and Hop it clofe. 

As foon as you take off the firft cap, cover your 
pot immediately with a fecond like the former. In 
this manner go on til! you peiceive the Flowers be- 
gin to grow yellowifli 5 and then it is proper to de- 
fift. 

The matter left in the pot will be blackifh and 
friable when cold. Pulverize it -, mix it with fand ; 
and diftill it in a glafs retort with a graduated heat. 
There will come over a light Oil, of a fragrant 
fcent> but in very fmall quantity ; a little of an 
acid liquor, and a great quantity of a red thick Oil. 
There will be left in the retoit a charred, ipungy 
fubltance. 

B SER VAriONS. 

All oily matters, that are naturally thick and in 
a concrete form, rclcmble each other in this, that 
they derive tbefe qualities from an Acid 'combined 
with tbern. But they neverthelefs differ greatly 

from 
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from one another in many refpefis. The qualicy, 
the Quantity, of the Acid to "which they owe their 
confiftence, i;nd the manner in which it is united 
with them, diverfify them a thoufand ways. 

In the preceding procels we advanced that Na- 
tural BaU'ams are diftinguiflied from Rcfins by their 
containing fo much more Oil, in proponion to their 
Acid, as fufhces to render them almoft fluid. For 
^is reafon they yield an Eflcntial Oil : whereas Re- 
fii'-s, on the contrary, are folid ; all their Oil being 
loaded and weighed down with a great quantity of 
Acid, fo that no Eflential Oil can be drawn from 
them. 

, We obferved at the fame time, that, when all the 
JEflential Oil contained in a Natural Balfam is drawn 
ofi with the heat of boiling water, the refiduc takes 
^ folid confiftence, and refembles a Refin. In faft 
almoft all Refins yield, by diftillation, the fame 
principles as that refidue ; that is, an Oil of a mid- 
ling nature between Effential Oils and thick Oils, 
in point of lightnefs and fluidity ; the whole being 
always accompanied with an Acid diffufed in 
phlegm. 

In confequence hereof the analyfis of Benjamin, 
defcribed in the procels, appears to vary very much 
from that of other Refins : for here we fee a volatile 
matter in a concrete form •, .namely, the white Flow- 
ers that rife firft; which doth not ufually occur in 
the analyfis of Refins. Yet, if we examine the 
inatter, we fliall be convihced that it is very analo- 
gous to one of the principles obtainable from all Re- 
fins i that indeed it difi^ers therefrom in fome of its 
properties, particularly in its external form ; but 
that it is in reality the very fame. 

In fad the Flowers of Benjamin are no other than 
an Oily Acid nearly of the fame nature with thofe 
obcaincd from all otier vegetable fubftances ; but 
Vv'hich, inftead of being liquid like them, appears 

in 
8 
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in a dry concrete form, and in a mapner cryftair 
lized. It probably derives this property from it«^ 
Oil being combined with, its Acid, either in greater! 
quantity, or in a more intimate manner, than in the 
reft, and fo ftrongLy united therewith as not to be fc- 
parated from it by a fubliming heat •, or from hence, 
that the compound, of which it is a part, contains 
too little phlegm to diflblve it ; or elfe, that It is hin- 
dered from difiblving therein by the Oil with which 
it is combined. Perhaps all thefe caufes may concur 
together in producing its concrete form. 
• The faline character of this fubftance appears 
chiefly from its being foluble in water : but the wa- 
ter muft be very hot, and even boiling, before it 
will cfFeft this folution -, and when it cools, the Salt 
Ihoots into fint; needles at the bottom. This phe- 
nomenon direfts us to a method of (eparating it 
from Benjamin without fublimation. 

For this purpofe the Refin muft be boiled in wa- 
ter : the water will then diflblve the Sdt ; and, as it 
cools, the Salt will cryftallize, and may be eafily 
colle<9:ed. But as the Oil, with which the Acid is 
combined, hinders the water froifi difiblving it lb 
eafily as it otherwife would, we cannot obtain^ifite 
fo much of it, from the fame quantity of Benjamirf, 
by decoftion as by fublimation-, the laft portions 
thereof being united with a great quantity of Oil, 
which defends them againft the adion of the i^atef . 
This Salt diflblves readily in Spirit of Wine, '6n ac- 
count of the Oil combined with it. A courfe of 
well connefted experiments might givfe us a much 
greater in fight into its natural properties' than We 
can now boaft of. 

Benjamin yields a much fmaller quantity of fluid 
Oil by diftillation than other Refihs da; becaufe 
the greiteft part of its Oil is employed in the com- 
pofition of its oily, volatile, acid Salt. I'he thick 
Oil drawn frotn this Refin, is thicker than that ob- 
tained 
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tained from any other Rcfin, and even fixes like 
batter when cold -, nor can wc get more than a very 
fmall quantity of Acid in a diltinift liquor. All 
thefe cffcfts depend on what we mentioned above in 
reJacion to its Taiine flowers ; to wit, the peculiar 
and intimate union between the Acid and Oily parts 
of this Keiin, fo that tlie fire cannot lb cafily or (b 
perfedUy disjoin ihem as it doth rhofe of other 
Refins. 

Benjamin, when diftilled, leaves in the retort 
much more of a charred coal than is left by moft 
Ofher refinous matters. This m.ty be owing to 
the confiderable quantity of earthy matter which it 
contains, and which, perhaps, may alfo be one of 
ihe caufes that contribute to give its Salt a concrete 
form. 



REFLECTIONS 

On the -nature and properties of Camphor. 

WE do not propofe to give an analyfis of this 
Angular body ; becaufe iiitherto there is no 
pFocefs known in Chymiftry by which it can be dc- 
compofed. Wc Ihail therefore content ourfdves 
with rccidng its principal properties, and making a 
few refleiftioiis on its nature. 

Camplior is an oily concrete fubftancc ; a kind 
of Refin, brought to us from the Ifland of Borneo, 
but chiefly from Japan. This fubftance relembles 
Relins, in being inflammable, and burning much 
as they do ; it is not foluble in water, but (iiifolves 
entirely and perfedly in Spirit of Wine ; it is eafily 
feparated again from this menftruum, as all other 
oily matters are, by the addition of water ; it dif- 
folves both in eKprefled and in difliilled Oils 1 it hath 
a very ftrong aromatic fmsil. Tliefe are the chief 

pro.- 
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properties which Camphor pofleffes in. <?pmtrJon with : 
Refins : but in other relpedts it (jificrs totally from 
them •, efpedally in the fojlowing particulars. 

Camphor takes fire and hames with vaftly more 
cafe than any other Refin. It is fo very volatile, 
that it vaniflies entirely in the air, without any other 
heat than that of the atmofphere. In diftillation it 
rifes entire, without any decompofition, or even 
the lead alteration. It diffolves in concentrated 
mineral Acids ; but with circumftances very diflfe- 
rent from thofe that attend other Oily or Refinous 
fubftances. The diffblntion is accompanied with 
no efFervefcence, no fenfible heat ; and confequently 
can produce no inflammation. Acids do not burn, 
blacken, or thicken itj as they do other Oily mat- 
ters -, on the contrary, it becomes fluid, and runs 
with them into a liquor that looks like Oil. 

Camphor doth not, like other Oily matters, ac- 
quire a difpofition to difliblve in water by the union 
it contraxSts with Acids ; though its union with them 
feems to be more intimate than that of many Oily 
matters with the fame Acids. On the contrary, if 
a combination of Camphor and an Acid be diluted 
with water, thefe two fubftances infl:antly feparate 
from each other : the Acid unites . with the water, 
and the Camphor, being entirely difcngaged from 
it, fwims on the furfacc; of the liquor. Neither 
Volatile AlkaHs, nor the moil: cauftic Fixed Alkalis, 
can be brought into union with it \ for it always 
eludes their power. 

Notwithftanding thele wide dififcrences between 
Camphor and all other Oily and Refinous fub- 
ftances, the rule, that Adds thicken Oils, feems 
to be fo univcrfal, and fo conftantly obferved by 
nature, that we cannot help thinking this iUbftance, 
like all the reft, is an Oil thickened by an Acid, 
vhat Oil ? What Acid ? and how -are they 
^ This is a fubje£l for very curious enquiries. 

With 
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With a yellow Oil drawn from wine, and an acid . 

vinous Spirit, of -wliich we (hall fay more under the 
article of ^ther, Mr. Hellot made a kind of arti- 
ficial Camphor ; a fiibiVance having the odour, fa- 
vour, and inflammability of Camphor ; an imper- 
feft Camphor. Trus Camphor hath the levity, the 
volatility, and the inflammability of ^ther. Can 
ir be a liibftance of tiie fame nature with j^ther, a 
kind of folid .(Ether, an yKther in a concrete form i 



PROCESS III. 

^he Analyfis of Bitumens : injlamed in Amber. The 
Velatik Salt and Oil of Jrakr. 

IN T O a glafs retort put fome fmall bits ot j 
Amber, fo as to fill but two thirds of the veflel. 
Set your retort in a furnace covered with its dome 4 1 
fit on a large glafs receiver -, and, beginning with » 
very gentle heat, diftill with degrees of Ere. Some 
phlegm will firft come off, which will gradually 
grow more acid, and be fucceeded by a Volatifc 
.Salt, figured like fine needles, that wiil ftick to the 
fides of the receiver. 

Keep the fire up to this degree, in order to drivg 
over all the Salt. When you perceive that littfc j 
or none rifes, change the receiver, and increafc 1 
your fire a tittle. A light, clear, limpid Oil wilt j 
afcend. As the diftillation advanc&s, this Oil will J 
grow higher coloured, lefs limpid, and thicker ^ J 
nil at lait it will be opaque, black, andhavetfcl 
confiftence of Turpentine. , I 

.■•■ When you perceive th.u, though the retort be J 
^d-hot. nothing more comes ofi", let the fire go oul f 
You will have in the retort a black, light, Ipun^l 
'coal. If you have taken care 10 fliift the receive^^ I 
from time' to time, during the difliillation of vouifJ 

'Oii,1 
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Oil, you will have fundry fqjarate portions thereof, 
each of which will have a different degree of te- 
nuity or thicknel's, according as it came over at 
the b^inning, or towards the end of thediftilla- 
tion. 

OBSERVATIONS. 
The fubftance of which we have here given the 
analyfis, together with all others of the fame, that 
is, of the Bituminous kind, is by moll: Chyraiil*' 
and Naniralifts clafied with Minerals : and fo iar^ 
they are right, that we actually get thefe mixes, like^ 
other miner;Us, out cf the bowels of the earth, 
and never procure them immediately from any ve-i 
gctabJc or animal compound. Yet we have ouP'' 
rcafons for afting otherwife, and for thinking thaf- 
we could not, in this work, place chem better, than ■ 
immediately after thole vegetable fubftances which-* 
^flt call Refiiis. ^ 

Several motives determine us to proceed in thaL 
mannei"- The analyfis of Bitumens demonftrates*'' 
that, with regard to the principles of which they- 
confiftt they are totally difterent from every other ' 
kind of mineral j and that, on the contrary, rhey 
greatly refemble vegetable Refins in almoft every 
refpeft. In (hort, though they are not immediately 
procured from vegetables, there is the greatcft reafon 
for believing that ihey were originally of the vege-- 
table kingdom, and that they are no other than' 
refmous and oily parts of trees or plarvts, which by '. 
lying long in the earth, and theie contrafling an ^ 
union v/ith the mineral Acids, have acquired the* 
qualities that diftinguifhtliem from Refrtls. 

Mineralogifts know very well that we find, every 

where in the earth, many vegetable fubftances, 

that have lain very long buried under it, and fre-- 

I «^uently at a confiderable depth. It is not uncommori- 

^^jfind, under ground, vaft beds of fbflile trees, 

HHLl which 
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■whlcli feem to be the remains of immenfe forcfls : 
and Bitumens, particularly Amber, are often found 
among this fubterraneous wood, 

Thcfe confidcratioHS, joined to proofs drawn 
from their analyfis. make this opinion more than 
probable : nor are we fingular in maintaining it, 
-as it is adopted by many able modern Chymills. 

The analyfis of Amber, above dcfcribed, may 
ferve as a general fpecimen of the decompofition of 
other Bitumens : with this fingle difference, that 
Amber is the only one among them which yields the 
Volatile Salt aforelaid -, and this dercrmineii us to 
examine it preferably co any otiier. As for the reft, 
they all yield a phlegm, an acid liquor, and an Oil ; 
which is thin at firft, but grows thicker and thicker 
as the diftillation draws towards an end. It muft 
be underftood, however, that thefe Acids and thefe 
Oils may differ, according to the nature of the Bi- 
tumens from wliich they are drawn ; juft as the 
f hlegm, the Acid, and the Oil, refulting from the 
decompofition of Refins, differ in quantity and 
quality, according to the nature of the Rcfins 
from which they are procured. 

The principal differences obferved between Re- 
fins and Bitumens are thefe : the latter are lefs fo- 
luble in Spirit ot Wine ; have a peculiar fcent, 
which cannot be accurately defcribed, and of which 
the fenfe of imelling only can judge ; and their 
Acid is ftronger and more fixed. This Jaft property 
is one of the motives which induce us to think 
that befides the vegetable Acid, originally com- 
bined with the Refinous or Oily matter now be- 
come a Bitumen, a certain quantity 0/ mineral 
Acid hath, in a courfe of time, been fuperadded 
10 conftitute this mixt. We Ihall prelently fee 
that the h& k certainly fo, in the cafe of Amber 
at lead. 

Al- 
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thin Oil i cr.:': orheri agair. afr.rn". :h :: :c com-rs over 
with the laft thick O I. Mr. BcLvJciin, who hath 
examined this marccr to the bjccom in a Men^oir 
on the analyHs of Amber given in to the Academy, 
very judiLiouny remarks, ihiz the different rcRilts, 
wliich tliofc Chy.Tiifls m.e: with in analyzing our 
mixr, arofr who!; v from the d'fieicn: nianr.er where- 
in each conduf^jJ his fire during the operation. 

It IS certain that fuch a caufe is capable of produ- 
c'in{.!;valluitrcrcncf s : for when firv: ishaflily applied, 
or made too viol', nt, it not only confounds and 
tunuiltuoully iiiingli's the principles of the body 
to hr analy/.ctl, but it even fr.quently drives up the 
rniiiv fubllance iifelf out of the retort into the re- 
ceiver, without decompofmg it at a!l. This is 
really fo in the cale of Amber, and of almoft all 
compound fubllances that are not extremely fixed. 

It ought therefore to be obfcrved, as a general 
and important rule in every annlyfis, to adminifter 
the fire exceeding fiowly and cautioufly, as one 
can never err on that fide ; and to increafe it only 
by fuch cie^^ecs as appeir neceflary for carrying on 
the diftillation. By obfei-ving this method, an ac- 
curate analyfis will be attained : by this means the 
Salt of Amber will rife . before the Oil ; whereas, 
if a degree of heat fufficient to raife the thin Oil, 
or even the thick Oil, be applied at firft, tlie Salt wilF 
accordingly conie over with the one or the other of 
thefe Oils. 

Chymifts remained along ti:v.e unacquainted with 
the nature of this Salt of x-^mber, and Authors df 
'"'■^ greateft name agreed as little on this point, as 

on 
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nfithatjuft mentioned. Son^e afierted it to be a 
Volatile Salt of the fame kind with that wiiich is 
obtained from animal fubftances ; that is, a Vola- 
tile Alkali : others, on the contrary, pretended that 
it was an Acid of afingiiiar nature. 

It is very fiiprifing that fuch Authors Ihoiild difa- 
gree on fuch a point ; confiderins; how eafily it 
may be afcercained whether this Salt be really an 
Acid or an Alkali. Mr. Bourdelin juftly decides 
the queftion in favour of thofe who affirm it to be an 
Acid. Infaft it hath all the properties of an Acid : 
it hath the talte of one, forms Neutral Salts with 
Alkalis, and differs from the moft unqueftionable 
Acids in this alone,> that, being combined with a 
portion of Oil and a fmall quantity of earth, thefe 
give it a conciece form ■, which is not a Iblitary cafe 
in Chymiflry, as is evident from Cream of Tartar. 
With regard to its Volariiity, there is nothing in 
that repugnant to the properties of its confticuent 
principles ; feeing the Acid and the Oil predominant 
therein may calily be fuppofcd to communicate 
tlieir Volatile nature to the fmall portion of eardi 
with which they are combined. 

Thofe Chymifts, who looked upon the Salt of 
Amber as a Volatile Alkali, either did not examine 
it thoroughly, but contented themfelves with its 
firft appearance, in which it refembles the Volatile 
Salt of animals, orelfe were led into the errour by 
fome particular circumftances. We know, for ex- 
ample, that animal as well as vegetable fubftances 
are dugout of the earth. 1 he infefts, fometimes 
found inclofed in lumps of Amber, futHciently 
prove this. Perhaps they made their experiments 
on fuch pieces of Amber \ or cite, that which they 
uled might be mixed with fome animal fubftance 
not very perceptible. In fuch a cafe it would be 
no wonder if the Volatile Salt obtained ihould 
Ihew fame tokens of an Alkali : fur the Volatile 

Voi.. II. P Alkali 
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Alkali arifing from the animal mattef wbuM only 
be mixed^ tiot combined* mth the Salt of the Am- 
ber *) as the great quantity of OiU in >Vhk:h both 
thefc Salts are intangled, would hinder therh froni 
diflblving each other, and forming fiKh a Neutral 
Salt as would be produced in other cifewmftan- 
ces. ■■ ■ 

The atid or alkaline nature of the Salt bf Amber 
was not the only point that remained to be diffcuflfed 
<m this occafion. Its acid quality bcfing orictf clear- 
ly afcertained, the naaire of this Acid wds next to 
be determined. This is the objed chicfiy aimed at 
in Mr. Bourdelin's Memoirs, and his difcov^ry 
thereof is unqueftionably one of the fineft*, and at 
the fame time one of the moft difficult, that could 
be attempted with regard to this Bitumen. 

It appears pkiinly from 6veral experiments, of 
which we have given an account in the courfe of 
this work^ that the ftrongeft mineral Acids, by 
being combined with arty Oily matter, are fo vaftly 
altered, and fo ftrangely difguifed^ that we not only 
are incapable of diftinguilhing what they are, but 
even can hardly avoid decotnpofing, and partly def- 
troying them, by thofe very operatiohs which Teem 
the belt adapted to feparace them frorn the Oil in 
which they are invifcated. Mr. Bourdelift had alt 
thefe diffkiilties to furmount, and inceflantly met 
with new obftacles in- that troublefome fatty 
matter, which, like ian impenetrable veiU con- 
cealed from his view the Acid whofe nature he 
wanted to difcover. But at laft-, by diht of mani- 
fold experiments, he happily gaint!d his end. Two 
parts of pure Nitre, ufastduiterated with the leaft par- 
ticle of Sea-fait, and ofte part of Ambers pulverized 
and mingled together, procured him, by deflagra- 
tion, a Sak partly neutrsA arid pahty alkaline ; 
which being lixiviated, and let to^vapomt^fponta- 

neouftyv ti)ere fornled itt tlic-bottortv »' i«»^ 
.... I 'of 
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I of a mucilaginous, pappy, whitifh matter, amongft 

I which he could diftingiiifli cryftals, chat were very 

I tranlparent, regularly figured, of a cubical form, ^^ 

I but rather oblong ; fu that they reprcfL'ntcd [ittic ^^| 

I oblong fquares moft exactly formed, and about ^^M 

half a line thick. ^V 

I As thefe cryftals perfeiftly refembled, in their ' 

I- figure, the Neutral Salt produced by a combination 
of the Acid of Sea- fait with the Alkaline bafis of 
I Nitre 1 this was a proof to Mr. Bourdelin that the ■ 

j Acid of Amber is of the fame kind, or rather ex- 

I a£l:ly the fame, with that of Sea-fa!r. The Nitre ^J 

' being alkalizated by means of the phlogifton of the ^H 

I Amber, the Acid of the Bitumen, finding this ^H 

I Alkali a proper bafis to fix in, unites with it, and ^^1 

I by that means is tabled to refifl: the aftion Of the 

( fire, fo as not to be carried off by it. 

, On the other hand, it is fcparated from the fat 

matter by which it was mafkcd before ; for by the help 
of this fat matter the Nitre is alkalizated. The 
Acid, having by this means recovered all its proper-* 
ties, begins to difcover them, as hath been faid, by 
the figure it conftantly gives to the cryftals of the 
Neutral Salt which it helps ro conftirute. 

Moreover, this Neutia! Salt hath all the efieil- 
< tial properties of Sea-falt. It harh its tafte ; it de« 

crepitates in the fame manner on live coals ; if Oil 
of Vitriol be poured on it, white vapours arife, 
■which have the fmeli of Spirit of SaJr, and are 
an actual Spirit of Salt. Laftly, it makes a white 
precipitate of Mercury diiToived in Spirit of Nitre, 
and a luna cornea of Silver dilTolved in the fame 
SpiriCi which laft proofs would alone be fufKcicnE 
to eftablifliMr. Bourdelin's opinion, though we had ' 
no other. 

It were to be wiftied that the experiments which 
Mr. Bourdelin hath made on Amber were alio 
made on Qther Bitumens. There is reafon to think- 
. ■ ~ - Pa they 
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they would be found to contain cither the Marine 
or the Virriolic Acid : for though they do not yield 
a Volatile Salt, as Amber doth, in diftillaiion, yet 
the Acids obtained from them are very ftrong, and 
appear, as we {aid before, to have a mineral origin. 
Mr. Geoffroy obferv^cd that Amber being pulveri- 
zed, aiid infufcd in hot water, parts with its Salt 
in the fame manner as Benjamin docs ; which gives 
room to fufpeift that Amber is to Bitumens what 
Benjamin is to Refins. 



PROCESS IV. 

7he anahfis of Btes-lV&x, and jttcb Oily Cempoun^^ 
as are analogous to it, 

MELT the Wax you intend to a;rialyze, ; 
mix with it as much fine fand as will m. 
it into a ftiff parte. Put this pafte in little bits intc 
a retort, and dilllU as ufual, with a graduated RrOtM 
beginning with a very gentle heat. An acid phlegi? | 
will come over, and be followed by a liquor which , 
at firft will look like an Oil, but will foon congeal 
in the receiver, and have the appearance of a butter 
or greafe. Continue the diftillation, increafing tlie 
fire by infenfible degrees, till nothing more will come , 
off! Then ieparate the butter from the acid phlegm ; 
in the receiver, mix it with frertt fand, and' diftiU it j 
again juft as you did the Wax before. Some a 
phlegm will ftill come oiF, and an Oil will afcen^ 
which will not fix in the receiver, though it 'be fl 
thick. Continue the diftillation, with a fire fo g 
venied that the drops may fucceed each other at tK(! 1 
diftance of fix or feven feconds of time. Do not « 
increale it, till you perceive the drops falLmorfej 
(lowly ; and then increafe it no more than is neceC-j 

6^3 
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Tary tornake the drops follow each other as above ' 
■direftcd. When the diftiliadon is fiiiilhed, you will 
find in the receiver the Oil come wholly over, and a ' 
I irtle acid phlegm. Separate the Oil from this H-,« 
qtior; and, if you defire to have it more fluid, re* 
diftill it a third time in the fame manner. 

Bi-ES-Wax, like all other oily matters in a conf \ 
crere form, is an Oil thickened by an Acid. Its de- 
compofition furnifhes us with a very convincing J 
proof of this truth; which, you fee, is confirmea J 
more and more, by every new analyfis we make at J 
fuch fubftances. " v 

Wax doth not part with all iw A cid in the firft 1 
diftilLition : and this is the reafon that it doth not 
then become a fluid oil, but a butter, which hath 
only a degree of foftnefs proportioned to the q'.iart- 
tlty of Acid fc-parsted from it. The fame thing 
holds with regard to its butter -, which loling, by 
a lecond diiUUation, a great part of the remaining 
Acid "which caufed its confiftence, is by that mearil ' 
turned to an Oil. Laftly, this Oil, from being 
thick, becomes very fiuid by a third diftillationi ' 
and ft) follows the general rule of Oils ; whidi 
always become the more fluid the oftencr they ard- j 
diftilled or reftified. 

What is here faid concerning Wax is applicable 
to Kefins alfo ; which it further rcfembles in its con- 
fiftence and refufing to diflblve in water : yet i£ "' 
differs from them elfentially in fcveral refpeifls ; at 
for this reafon we thought proper to treat of it 
particular. The properties in which it differs front - 
Rcfins are thele : 

Firft, it hath no aromatic fcent, nor acrid taft*r - 
as Refins have. 

Secondly, it dotli nor yield a thin limpid Oil in 
the fij^ diftillation, a-s they do. 

P 3 ThivdW, . 
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Thirdly, its Oil, or irs biicter, doth not grow 
fcnfibly thicker with age. Mr. Boerbairve kept Ibme 
butter of Bees-Wax for twenty years, in a veflel 
that was not ftopt, but only covered with a bit of "]J 
paper-, yet it did not grow hard. An EiTentia) ' 
Oil, though kept much cloler lliut up, would iij « 
much lers time have acquired the confiftence of a.i 
Balfim ; and a Balfam> in that time, would have^J 
become a Refin. 

Fourthly, Bee's- Wax is not foluble in Spirit of il 
Wine; whereas it is t!ie very nature of Rdins t<J T 
diflblve in that menftruum. i 

Fifthly, I have obftrved that Spirit of Win^ I 
a<5ts faintly on the butter of Bee's- Wax j diflblve* j 
tliat butter when diftilled to an Oil v unites ftill more 
readily with that Oil when reflitied by a third diftii- 
lation ; a()d diffolves it fiil! the more readily th* 
pftcner itisdiftilkd. ReIins,on the contrary, are mor^ 
foluble in Spirit of Wine than the thin Oils drawn I 
from them •, and thofe Oils acquire the property of J 
refilling that menrtruum more and more oblUnatcly 1 
the oftener they are reifiilied. / 

By thefe differences ^we may judge whether it b^ ' 
proper to confound Bee's- Wax with Refins, orwhc* 
ther it ought not rather to be confidered as an oily 
compound of a fingular fpecies, which deftrves tQ 
be ranked in a different cjafs, or at leaft in iomc tithes 
divition. 

If we take the moft cnrfory view of th^ J 
properties of Eflential Oils, and compare them 
with thofe of Fat Oils, we cannot avoid bcin^ 
ftruck with a refemblance between the properties c 
Effential Oils and thofe of Refins, as well as wit 
the apparent conformity between the propertie 
of Fat Oils and thofe of Bee's- Wax : from alfj 
which we may conclude with good reafon, in u\^m 
opinion, that the Oil of Bee's-Wax is not of the A 
iame nafur^ with that of Refins. The Oil of Refiia 3 
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hath all the properties of an Hflential Oil, and is 
jullly allowed to be an EfTential Oil rendered thick 
and ponderous by an Acid. The C^l of Bee's- 
Wax, on the contrary, hath all the properties of 
Fat Oils ; and there is great room to th:nk that iliij 
fubtlance is really no otherth^na Z-'alOil hardened 
by an Acid. 

Bee's- Wax is not the only oily comfuiund that 
appears to have a Fat Oil tor its fcafis. Certain 
111 rubs in America yield, by decoiftion, a fubftance 
that hatji all the properties of Bee's-Wax, differing' 
thcrcfroui only in its colour, which is grefn. The 
Butter of Cacao is alfo a fubftance analogous to 
Bee's-Wax, and would be really Vv' ax, if it werp 
but as hard ; lor it contains the fame piinciples, but 
in different proportions : in Ihojt, it is to Bec'sr 
Wax what Balfams are to Refins. 1 



PROCESS V. 

The Seccbarine Juices of Plants anelyfed: inJlanetiA 
in Honey. 

PUT into a (tone cucurbite the Honey you irii- ' 
tend CO diftill ; fet it in a moderate land-hcati 
and evaporate the greatefl part of its humidity, tiH ■ 
you perceive the phlegm begin to" be acid, Tliei , 
talie out the matter remaining in the cucurbite, put ' 
it into a retort, leaving a full third tiiereof" empc^ ' 
and diftiil in a reverberatory with degrees of &«. ' 
An acid, amber-coloured iiqiior will come oveB. 1 
As the operation advatices this liquor will conuraB- I 
ally become deeper coloured and moi-e acid, antl at the- 1 
fame lime a little black Oil will ai'ccnd. When the 1 
diftillation is over, you will find in tlie retort a preiif 1 
large charred mafs, which being burnt in the open 
air, and lixiviated, affords a Fixed Alkali. i' 

P 4 OBSER'^ 
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Ir we confider nothtni^ but the natiirr oFthe prin-* 
cipiKS obta tied from Honey, we may be induced tod 
think that this fubftance is of the fame kind witli'l 
Refins i for we gee from each a Fhlegnn, an Acidv A 
an Oil, and a Coal. Yet there is a very great difFe* ff 
rence becwecn thefe two forts of coimpounds Oily' 
maricrs of the refmous kind arc very inflammable,! 1 
and by no meani foluble in water: Honey, on the-' 
contrar/, is not inflammable in its nattiral ftatt ; 'i 
will not flame till it be half-ronlunied, or turned 
almoft to a coat, by the fire j and mixes readily and' J 
perteiSIy with water. Now when'.e can this difFe-- 
pence arife? Since it is not owing to the nanire of »| 
the principles that conftitute thefe mixts, it muft 
ncceflariiy be acctibtited to the proportions in • 
which thofe principles are united. And indeed, if i 
we attend to the quantities obtained from each by ■■ 
analyzing them feverally, we Jhall find that, in this i 
relpect, there is a very great diirurence between ' 
them. Oily compounds of the nature of Refina, i 
which are not foluble in water, yield in diftil-"! 
lation a little phlegm, a quantity of Oil vaftlyex-'"^ 
ceeding that of their Acid, and a very fmall 
matltr of coal, which, when burnt, fcarte lea-es 
any token of a Fixed Alkali. Honey, on the con-- 
trary, and all other juices of tlic fame nature, give 
out, when analyzed, a great cieal of phlegm, a 
quantity of Acid much fuperiour to that of their Oil, 
and a confiderable inafs of coal ; from which, when i 
burnt in the open air and lixiviated, a very perccp- A 
tible Alkali may be obtained. ■ 

If the quantity of the principles procured by thefe 
two analyfes be compared together, it iviU be eafy ■< 
to deduce from thence the caufes of the different ■ , 
properties obferved in the mixts that afforded them, 
in the large quantity of Oil, of which relinous-J 

fub- < 
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fubftances confifl almoft encirtly, we fee the caufe of 
their being (b infiammablej aiid fo inclifltjluble in 
water. When fucti bodies are decompofed, there 
remains but little coal, and very little Fixed Alkali ; 
becaufe their Oil carries off with it almoft all their; 
Acid, leaving a icarce perceptible portibrt thereof' 
fixed in the coal. Now we know that this Acid is 
an elTential requifite to the formation of an Alkali. '' 
Honey, on the contrary, and th-j analogous mJxts,"' 
are fo unapt to take fire, and mix lb readily with ■" 
Water, only becaiife there is very little Oil in their ' 
compofition, in comparifon of the Acid, which is' 
their predominant principle. For the fame reafon 
they leave, when decompofed, a greater quantity! 
of coal, which alfo yields much more Fixed Alkali* 
than we find in the coals of Reims. Perhaps thefe ' 
mixts may alio contain a little more earth. The ' 
caufe of this greater quantity of Fixed Alkali wiH 
be found in what we delivered above concerning the ■■ 
combination and produftion of that Salt. 

Sugar, Manna, and the Saccharine juices cl fruits ' 
and plants, are of the fame naiure as lloney, yield ' 
the fame principles, and in die fame proportions. 
All thefe fubltances muft be c^.^nfidered as Native ' 
Soaps ; becaufe theyconfift of an Oil rendered mif- 
cible with water, by means of a faline fubftance. ' 
They differ from the common Artificial Soaps in' 
feveral refpefts ; but chiefiy in this, that their filine "' 
part is an Acid, whereas that of common Soap is '■' 
an Alkali. The natural Soaps are not for that rea- 
fon the lefs perteiit : on the contrary, they dilTolvc '' 
in water without deftroying its tranfparency, and 
without giving it a milky colour -, which pi oves that 
Acids are not Icfs proper than Alkalis, or rather 
that they are more proper additamcnts, for bringing 
Oils into a faponaceous ftate. 

But it muft be owned that we arc not yet able to 
imitate by arc the Acid Soaps which are prepared J 

and 
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and lb perfeftly combined by nature, and that the 

dcterfive quality of ihefe is not near fu ftrong as ihac 

of the Soaps wliich have an Alkali for their faline 

principle. 

Though Honey, and the other vegetable fub- 
rtances anaioTous to it, contain much Acid, yet 
they have no tafte of fournefs, nor any of the other 
properties ot Acids; but on the contrary their tafte 
is foft and faccharine : the caufe of this is that their 
Acid w intimately mixed and perfeclly combined 
with their Oil, which entirely (heathes and blunts it. 
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Gummy Suhjiaaces analyzed: injlanced in Cum Oralis, 

DISTILL Gum Arabic in a retort with de- 
grees of firp, A limpid, fcentlcfs, and talle- 
lefs phlegm will lirft come over ; and then a ruffet- 
coloured acid liquor, a little Volatile Alkali, and an 
Oil, which will firft be thin and afterwards grow thick. 
In the retort will be left a gofjd deal of a charred 
fubftance, which being burnt and lixiviated will 
give a Fixed Alkali. 

DBS ERVjr IONS. 
Gums have at firft fight fome refemblance of 
Refins ; which hath occafioned many refinous mat- 
ters to be called Gums, though very improperly : 
for they are two diftinfl: forts of lubftances, of natures 
abfolutdy cHtTerent from each other. It hath been 
fhewn that Kefins have an aromatic odour ; that they 
are indiflbluble in water, and foluble in Spirit of 
Wine i that they are only an Effential Oil grown 
thick. Gums, on the contrary, have no odour, 
are foluble in water, indiflbluble in Spirit of Wine, 
and, by being analyzed as in the procefs, are con- 
3 verted 
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verted almoft wholly into a phlegm and an Acid. The 
fmall portion of Oil contained in them is To tho- 
roughly united with their Acid, that it difiblves perr 
feftiy in water, and the folution is clear and limpid. 
In this refpeift Gums relcmblc Honey, and the otiier 
vegetable juices analogous to it, 'Ihey are all fluid 
originally ; that is, when they begin to ooze out of 
their xxees. At that time diey perfectly reftmble 
mucilages, or rather ihcy are aiSual mucilages, 
which grow thick and hard in time by the evapo- 
ration of a great part of their moifture : jult as 
ReCins are true Oils, which, lofing their moll fluid 
parts by evaporation, at lafl; become (bhd. Infu- 
fions or (light decoftions of mucilaginous plants, 
when evaporated to drynefs, become aftual Gums. 

Some trees abound both in Oil and in mucilage : 
thefe two fubftances often mix and flow from 
the tree blended togedier. Thus they both grow 
dry and hard trogethcr in one mafs, which of courfe 
is at the fame time both gummy and relinous : and 
accordingly fuch mixts are named Gum-Refins. 

But it muft be obfcrved that thefe refinous and 
gummy parts fufFer no alteration by being thus mix- 
ed J but each preftrves its properties as if it were 
alone. The reafon is that they are not truly united 
together : Gums being indiflbluble by Oils or by 
Refins, the parts ot' each are only entangled 
among thofe of tiie other by means of their vilco- 
fity. Hence, if a Gum-Kefin be put into wa- 
ter, the water will diflolve only the gummy 
part without touching the refinous. On the con^? 
trary, if the fame Gum Refm be put inio Spirit of 
Wine, this menftruum will diflblve the Refin and 
leave the Gum. We (hall treat more particularly 
frf this diflblution under the head of Spirit of Wine. 

If a Gum-Refin, inftead of being only infule4 

in wata, be triturated with water, it will be thereby 

wholly diffufed through it : biit xht refinous part, 

which 
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I'^hich is only divided by the triture, and not dif- 
^ jfblved in the water, gives ihe liquor a milky colour, 
lite that of an cmulfion. It is indeed an aftual 
ulfion i that which is made with kernels being, 
,e this, no other than, a divided Oil, difperfed in 
lall particles by triturp, and fufpendcd in the wa- 
by means of a mucilage. 



SECTION 11. 
tt)f Operations en Fermented Vegetable Suhftances. 

CHAP. I. 
Or THE Product of Spirituous Fermlsji^- 



PROCESS 1. 

\ fb make ll'ine of Vegeliihk Stthjlanccs that i 
ccplhls of Spirituous Fermentation. 

LET a liquor fufceptible of, and prepared for, the 
Spirituous Fermentation beput into a cafk. Set 
this calk in a temperately warm cellar, and cover 
the bung-hole wiih a bit of linen clodi only. In 
more or lefs time, according to the nature of the 
liquor to be fermented, and to the degree of heat 
in the air, the liquor will begin to fwell, and be 
rarefied. There will arife an intelline motion, at- 
tended with a fmall hitTing and etFervefcence, throw-| 
ing up bubbles to the furface, and difcharging var 
pours ; while the grofs, vifcous, and thick paru/- 
being driven up by the fermenting motion, and 
rendered lighter by little bubbles of air adhering to 
thcm^^ 
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them, will rife to the top, and there form a kind of 
fbft fpiingy rnift, which will cover the liquor all 
fiver. The fermenting motion ftill continuing, tliis 
cruft will, from time to time, be Ufred up and 
cracked by vapours making their efcape through it ; 
but thofe fiiilircs will preiently dole again, till, 
the fermentation gradually going off, and at laft en- 
tirely ceafing, the cruft will fall in pieces to the bot- 
tom of the liquor, which will infenfibly grow clear. 
Then flop the caik clofc with its bung, and £t it in 
a cooler place. 

OBSERVATIONS. 

Matters that are fufcepiible of the Spirituous 
Fermentation are feldom fo perfectly prepared for it 
by nature as they require to be. If we except the 
juices that flow naturally from certain trees, but 
oftener from incifions made on purpofe in them, all 
other fubltances require fume previous preparation. 

Boerhaave, who hath handled this fubjedt excel- 
lently well in his Chymiftry, divides the fubftanccs 
that are fit for Spirituous Fermentation into five 
claffes. In the tirft he places all the mealy feeds, 
the legumens, and the kernels of almoft all fruits. 
The iecond clafs includes the juices of all fruits 
that do not tend to putrefaiftion. In the third clafs 
ftand the juices of all the parts of plants which 
tend rather to Acidity than to puirefaflion i and 
confequendy thofe which yield much Vohrile Al- 
kali are to be excluded. The fourth clafs compre- 
hends the juices or faps that fpontanecufly difliU 
from feveral trees and plants, or flow from them 
when wounded. He forms his fifth and lail clafs 
of the Taponaceous, facchafine, and concrete or 
thick jijiccs of vegetables. Refinous or purely 
gummy matters are excluded, as not being fermen- 
table. 

Thefc 
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Thefe five claffcs may be reduced to two j one 
itoinprchciiding all the Juices, and another all the 
Mealy parts, of vegetables that are fufceptible of 
fermentation. The juices want nothing to fit them 
for fermentation, but to be expreficd out of the 
I . fiibftances containing them, and to be diluted with 
a fufficient quantity of water. If they be very 
thick, the bed way is to add fo much water as (hall 
. render the mixed liquor juft capable of bearing a 
hew-laid egg. With refpeft to farinaceous ftib- 
ftances, as they are almofl: a)! either oily or mucila- 
ginous, they require a little more management. 
I The method of brewing malt-liquors will furnifli 
us with examples of fuch management. It is thus 
! , delcribcd by Mr. Boerhaave. 

I In warm weather the grain is put into large vats, 

I f Rnd a coiifiderable quantity of rain-water, or very 

clean river-water, is poured thereon, in which it 

, lies till it be well foaked and fwelled. This firll 

operation is called the Steeping. 

When the grain is by this means grown very 
plump, it is taken out of the fteep, and laid on great 
heaps in an open place, yet not too much expofed 

■ to the wind. In a very little time thofe heaps ^roW 
hot, the grain begins to fprout, and fhoot out Tittle 
buds of leaves and roots. The art of managing 
this operation properly confifts in feizing the exail 

■ point of time when the germination Qiould be ftopt : 

■ on this in a great meafure depends the fuccefs 
of the bufincfs. For, if the grain be left too 

l( long in this hot bed, it may begin to rot, or elfe 
the leaves and roots, by growing too much, may con- 
fume moil: of the mealy fubftance, which, in this 
cale, is the only fubjeci: of fermentation ; and, if 
the germination be checked too loon, the advan- 
tage expefted from it will be loft j that is, the 
mucid matters will not be fufficiendy attenuated. 

As 
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■ As footi therefore as the germination is obferved 
to have attained its proper ftage, it muft be ftopt 
with all poflible expedition. For this purpofe the 
grain is carried into an open place expofed to the 
north wind, where it is fpread on a boarded floo^ 
and dried 1 by which means it is hindered from 
fprouting any more. It is next made to run flowly 
down through a long tunnel made very hot, which 
at once dries it thoroughly to the very heart, and 
in fome meafure fcorches ir, though very Ilightly, 
Grain thus prepared is called Malt. 

By this germination, exficcation, and (light tor- 
rcfaftion of the grain, the farinaceous fubltance i^. 
confiderably attenuated, and its natural vifcofity dc- 
ftroyed, which would otherwife hinder the meal 
when boiled In water from mixing with it and litf- 
folving in it, as it muft in fome meafure do to fortA 
aUquor fit fol* Spirituous Fermentation. 

Mr. Boerhaave takes notice that if grain, which 
hath not been thus prepared, be chewed in the 
mouth, its meal make'; a pafte that is not eafily 
attenuated or entirely diffiilved by the fpittlci where- 
as the meal of the fame grain, after making, mixes 
immediately and perfe^Iy with the fpittle : it hath 
moreover a fweet agreable tafte, which common 
grain hath nor. 

The grain being thus mailed is ground : then hot 
water is poured thereon, on which it is lefttoinfufc 
for three or four hours. In that time the water 
takes up ail the arteniiated flour of the Walt; where- 
as it would not diiTjtve the farina of grain that had 
nAt undergone the above dcfcribed prL-parations. 
The Wort is ilien drawn off the grains, and boiled 
to a proper degree of inrpiflationi the dccodlion is- 
foRertd to cool, and afterwards put into catks to be 
fdrmented as the procefs diredts. 

As Mait-hquor is apt to grow four, and will not 
keSp fo long as Wine, fome bitter planes are ufually 
boilsd 
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boiled in the decoflion, to make it keep the longer, 
and hinder it from turning four fo foon as it other- 
wife would. For this puipofe fuch plants are chofcn 
as have an agreably bitter taflej and the preference 
is generally given to 1 lops, 

Bcfides theft preparations, relating chiefly j(>] 
Malt- liquors, there are many other things to I ~ 
obfervcJ rel;iting to Spirituous I- ernicntation in £ 
neral, and to all matters fufceptible of that m 
mentation. For example i all grains and fruits c 
tigncd for that fermentation muft be perfeftly rip 
for otherways they will not ferment without d^ 
ficuhy, and will produce little or no inflammaq 
Spirit. Such matters as arc too auftere, too acrii 
or aftringcnt, arc for the fame reafon unfit for S^i 
rituous Fermentation ; as well as thofe which abomi 
too much in Oil. 

In order to make the fermentation fjcceed | , 
feiftly, fo as to produce the bell Wine that the fig 
mented liquor is capable of affording, it is neceflj 
to let it (land quiet without ftirring it, left the en 
that forms on its furface fliould be broken to Htt 
fragments, and mix with the liquor. This crgftj 
a kind of cover, which hinders the fpiricuous pat 
from exhaling as fatl as they are formed. The f ' 
accef-i of the air is anodier condition neceflary \ 
fermentation : and for this reafon the veflel that co^ 
tains the fermenting liquor muft not be clofc ftc^ 
ped J the bung-hote is only to be covered withj| 
iinnen cloth, to hinder dirt and infeiis from falluii 
into it. Nor muft the biing-holc be too Urge, la 
too much of the fpirituous parts fhould efcape and 
be loft. 

Laftly, a juft degree of warmth is one of t^ 
condi;ions moft neceftiiry foi- fermentation : forj 
very cold weather there is no fermentation at a ' 
and too much heat precipitates it in fuch a mannj 
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that the wliole liquor becomes turbid, and many 
fermenting and fermented particles are diffipated. 

If, notwithftandingthe exaAeft obfervance of every 
particular requifite to excite a fuccefsfiil fermenta- 
tion, the liquor cannot, without difficulty, be 
brought to effervefce, which fcarce ever happens 
but to Malt-liquor, it may be accelerated by mix- 
ing therewith fume matter that is very fufceptible of 
fermentation, or adually fermenting. Such mat- 
ters are called Ferments. The cruft that forms 05 
ttie fiirface of fermenting liquors is a mofl: efficaci- 
ous ferment, and on that account very much uled. 

It fometimes happens that there is occafion to 
check the fermentation excited in the liquor, before 
icccafes of itfelf. To effeft lhis,fuch means mull be 
ufed as are direftly oppofite to thofe mentioned above 
for promoting fermentation. The fame end is obtained 
by mixing with the liquor a quantity of Alkali,. 
fufhcienl to abforb the Acid contained ilierein: buc 
this method is feldom made ufe of, becaufe it fpoils 
the liquor ; which, after being thus treated, is incapa- 
ble of any fpirituous fermentation, but on the con- 
trary will certainly putrefy. 

Spirituous fermentation, may alfb be (lopped by 
mixing with the liquor a great quantity of (bme 
mineral Acid. But this likewife alters its nature -, 
becaufe thcfe Acids, being fixed, always remaincon- 
founded therewith, and never feparate from it. 

The bed method yet found out for checking this 
fermentation, without injury to the fermenting li- 
quor, is to impregnate it with the fumes of burning 
lulphur. Thefe tumes are known to be acid, and 
it IS that quality in them which fufpends the fer- 
mentation. But at the fame time this Acid is ex- 
tr(.-mely volatile ; fo that it feparatcs fpontaneoudy 
from the liquor, after fome time, and leaves it in a 
condition to continue its fermentation. 

Vol. II. Q_ For 
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For this reaibn when a Wine is defired that fhal] 
be but half fermented, and (hall partly retain the fwecc 
tafte it had in the date of r^fufi^ (the proper name 
for the unfermcnted juice of the grape, ; it is put 
into cafks in which Sulphur hath been previoufly 
burnt, and the vapours thereof confined by flop- 
ping the bung-hole. 'Ihtfe are called Alaicbed 
Wines. If the fame operation be performed on 
Muft, its fermentation will be abfolurely prevented : 
it will retain all its faccharine tafte, and is then cdied 
Slum. As the fuljAureous Acid evaporates (pon- 
taneoufly, in no long fpace, it is neccffary to fu- 
migate matched wines or ftums from time to time, 
when they are intended to be kept long without fer- 
menting. 



■ .1 ■ 



PROCESS II. 

^0 draw an Ardent Spirit from fubfiances that have 
undergone the Spirituous Fermentation. The ana^fis 
of Wine. 

FI L L a large copper cucurbite half full of 
Wine. Fit on its head and refrigeratory. 
Lute on a receiver with wet bladder, and diftill 
with a gentle fire-, yet fo that the drops which fall 
from the nofe of the Alembic may fucceed one 
another pretty quick, and form a fort of fmall con- 
tinued ftream. Go on thus till you perceive that » 
the liquor which comes over ceafes to be inflammJt- 
ble ; and then defift. You will find in the receiver 
a clear licjuor, fomewhat inclining to an amber- 
colour, of a plcafanc quick fmtU, and which being 
thrown into the fire inftantly flames. The quantity 
thereof will be nearly a fourth part of the Wine 
you put into the alembic •, and this is what is called 
Brandy \ that is, the Ardent Spirit of Wine loaded 

\9\tX\ much phlegm. 

In 
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In order to redify it, and reduce it to Spirit of 
Wine, put it into a long-necked matrafs, capable 
of holding double the quantity. Fit a head to the 
matrafs, and lute on a receiver : place your matrafs 
over a pot half- full of water •, fet this pot over ^ 
moderate fire ^ and with .this vapour-bath diftill 
your Spirit, which will rile pure. Continue this 
degree of heat till nothing more will come over. 
You will find in the receiver a very clear colourlefs 
Spirit of Wine, of a quick but agrepable fmell, 
which will catch fire at once by the bare contad: of 
any flaming fubftance. 

'observations. 

It hath been fhcwn that Honey, and the vegetable 
juices analogous to it, fuch as Muft, and the juices 
of all faccharine fruits and plants, yield by'diftilla- 
tion no other principles than phlegm, an Acid, 
and a fmall quantity of Oil. The analyfis of Wine, 
^nd of all lobftances that have undergone the fpi- 
rituous fermentation, (hews us that this fermentation 
produces, and in fome fenfe creates, in thofe mixts, 
a principle that did not cxift in them before ; I mean 
the Ardent Spirit, which is an inflammable liquor 
that is mifcible with water. This liquor refults 
from a clofcr combination of the Acid and the Oil, 
which are attenuated and ifnited together by fermen- 
tation. To this Oil, which is one of its conftituent 
parts, its inflammability is owino^ \ and the Acid im- 
parts to this Oil the property or mixing with water, 
more perfedly and more intimately than when it 
makes a part of any other compound. Nay, there 
is, in the very compofition of an Ardent Spirit, a 
certain quantity of water which is neceflfary to it, 
which is one of its cflfential parts, and without which 
it would, not have the properties that charaderife it. 
We Ihali prcfently have occafion to fee, that, when 
Spirit of Wine is dephlegmated to a certain pitch, 

0^2 we 
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we cannot deprive it of any more of its aqueoitsi 
parts, without decompofing a quantity of the Spirit 
proportioned to the quantity of water drawn from it. 

Ardent Spirits are more volatile than any of the 
principles of the mixt from which they are produced, 
and confequently more volatile than the phlegm, the 
Acid, or the Oil thereof, though they wholly con- 
fift of thele. This cannot be attributed to any 
thing but a peailiar difpofition of theie principles, 
which are attenuated in a fmgular manner by the 
fermentip^ motion, and thereby rendered more fuf- 
ceptible of expanfion and rarefadion. * 

The great volatility of the Ardent Spirit procures 
us an eaiy method of feparating it from the other 
principles of Wine, and of dephlegmating it. For 
this purpofe it need only bediftilled with fuch a gen- 
tle heat as isjuft capable of raifing the Spirit, but too 
weak to produce the fame effeft on the other mat- 
ters from which you defire to free it. For this rea- 
fon the more flowly, and with the lefs beat, you 
diftill your Wine, the ftronger and more fpirituous 
will your Brandy be. The fame is to be faid of the 
fecond diftillatien, by which Brandy is changed into 
Spirit of Wine, or, in other words, dephlegmated. 
The Spirit of Wine thus drawn from' it will be fo 
much the better, the more exadly you obferve the 
conditions here propofcd. 

If Spirit of Wine be treated in the fame manner 
as Brandy, that is, if it be reftified by difti lation 
with the fame precautions, it will be thereby de- 
phlegmated as much as poffible ; and then it is cal- 
led Alkohol. By this redification it is not only 
freed from its redundant phlegm, but alfo from 
fome particles of Acid and of Oil, which, though 
much lefs volatile than itlelf, yet afcend with it in 
the firft diftilbtion : nor is it poflible wholly to avoid 
this inconvenience. 

Mr. 



Practice o/"Chymistry, 

Mr. Bocrhaavc propofcs to dephlegmate Spirit of 
Wine more eafily, and more accurately, by diftil- 
ling it from decrepitated Sca-falt mixed, while very 
hot, with the Spirit. This miift certainly be a 
very good method; becaufe decrepitated Sea-falj: 
powertiilly attracts moiltiire, and confequenily j^ 
very apt to imbibe and retain that which is in the 
Ardent Spirit : and Spirit of Wine doth not diflblvc 
Sea-falt; To that there is no reafon to fear its being 
in the leaft contaminated therewith. , 

All fermented liquors do not yield near an equal,' 
quantity of Ardent Spirit ; becaufe they do not all,', 
before fermentation, equally contain the principles 
necelTary to produce an Ardent Spirit, in the mo& 
advantageous proportion cr difpofition. 

There are (everal ways of proving whether or no 
Spirit of Wine be as highly redified as it poflibly 
can be, that is, whether or no it contains any more' 
phlegm than is precifely neceflary to conftitutc it 
Spirit of Wine ; and many Chymifts have judged 
that to deferve the title which burns away entirely, ; 
without leaving behind it the ieaft token of hu-*:' 
midity ; or that which, being burnt on gun-pow* 
der, fires it at laft. 

But Mr. Boerhaave jufty obferves that neither o^ 
thele is a futRcient proof; becaufe, though ther^; 
Ihould be a fmall quantity of unneceiTary phlegm in' 
Spirit of Wine, yet it may very well be evaporated 
and dilTipdted by the deflagration in either way.' 
He therefore propofes another proof, which is 
much more to be depended on ; that is, by mix^" 
ing and /liaising with the J'pirit of Wine a fmalj" 
quantity of a very dry pulverized Alkali. If this. 
Salt, when thus agitated, and even warmed, with. 
Spirit of Wine, continue as dry as it was 3,%' 
firft, if is a fign chat the Spirit is perfeftly dephlegj 
mated. 

0.3 Mr, 
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Mr. Bocrhaavc tried in this manner fome Spirit 
of Wine that had fired gun-powder, and found it 
to contain fo much phlegm that it moiftened his 
Salt very perceptibly : nay, one fingle drop of wa- 
ter, being mixed with a confiderable quantity of 
Spirit of Wine, which before left the Alkali per- 
feftly dry, difcovered itfelf in this way by the moi- 
fture it communicated to tht very fame Salt. 

Spirit of Wine may alfo be contaminated with 
fome heterogtrneous fubftances ; fuch as acid, alka- 
line, or oily matters. Thefe are to be difcovered 
by very eaiy experiments proper to each : for an 
acid or alkalious Spirit of Wine being mixed with 
fyrup of violets will give it a red or a green colour, 
according to the nature of the faline matter contained 
in it ; and, if it be combined with' an Oil, that will 
fhew itfelf by the white milky colour which a drop 
of it will give to water. 

Befides the Ardent Spirit, Wine contains an 
Acid united with a portion of earth and of Oil, 
which give the Acid a concrete form. This fubftance 
generally feparates fpontaneoufly from the Wine, 
and adheres, in the form of a ftrong cruft, to the 
fides of the cafk. It is called Tartar^ and is, 
properly fpeaking, the Eflential Salt of Wine. We 
fhall exhioite the analyfis of Tartar, and treat of 
it more at length, in a Chapter apart. 

Wine- lees confift of the grofleft parts of the fer- 
mented liquor ; which being uncapable of remain- 
ing diflblved, fink to the bottom and form a fedi- 
ment, which contains alfo fome Tartar and a little 
Ardent Spirit. 

The refidue left in the cucurbite, after the Spirit 
5s drawn off, is a fort of Extraft of Wine. This 
liquor hath an exceeding rough, or rather acid tafte* 
When diftilled it yields an acid phlegm* which comes 
more and more acid as the diftillation advances,, 
and a fetid cmpyreumatic Oil. From the capui 
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tnirittum, when burnt, a confiderable quantity of a 
Fixed Alkali may be cxtraded. 

From all'tliis it follows thac Wine confifts of an 
Ardent Spirit, and a Tartarous Acid, diffufed 
through a great quantity of water, together with 
fome oily and earthy parts. 

Malt-liquor contains much lefs Tartar than Wine; 
but, infteail thereof, it is impregnated with a mu- 
cilaginous matter, which becomes very perceptible 
when any body is fmeared with it and dried; for 
then it makes a kind of Varnilh. This mucilaginous 
matter, which is notjlifficiently attenuated, efpecially 
when the Malt-iiquor is new, makes it very apt to 
fwell up and rife over the helm with rapidity, in 
the diiiillation of an Ardent Spirit from it : for 
which reafbn it is neceflary to proceed more cautiouf- 
ly and more [lowly in diftiiling a Spirit from this 
liquor than from Wine. 



PROCESS III. 

jtnaie Spirit of Wins ly the means of Fixed 
Alkalis. Spirit of Wine analyzed. 

IN T O a glafs cucurbite pour the Spirit of Wine 
you intend to dcphlegmate, and add to it about 
a third part of its weight of Fixed Alkali, newly 
calcined, perfcftly dry, heated^ and pulverized. 
Shake the vefTel, that the two matters may be mix- 
ed and blended together. The Salt will gradually 
grow nioili', and, if the Spirit of Wine be very 
aqueous, melt into a liquor, that will always ly at 
the tiottom of the veflel, without uniting with the 
Spirit of Wine which will fwim at top. 

When you perceive that the Alkali attrafls no 
new moiilure, and that no more of it melts, decant 
your Spirit of Wine from the liquor beneath it, 
(i4 and 
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and add to your Spirit frefli Salt thoroughly dried 
as before. This Salt alfo will imbibe a little moifturej 
but it will not grow liquid, becaufe the Alkali, 
with which it was mixed before, hath left too Httlc 
phlegm to meh this. Decant it from this Salt as at 
firft, and continue to mix and fhake it in the fame 
manner with frefh Salt, till you obferve that the 
Sah remains as dry after as it was before mixing k 
with the Spirit of Wine. Then diftill your Spirit 
in a fmall alembic with a gentle heat, and you will 
have it as much dephlcgmated as it can be. 

OBSERVjriONS. 

Next to the Mineral Acids, Fixed Alkalis per- 
feftJy calcined are the fubftances which have the 
greateft affinity with water, and therefore it is no 
wonder they are fo very fit to dephlegmate Spirit of 
Wine, and to free it from all its redundant humidity. 
Indeed Spirit of Wine cannot be perfeftly dephlcg- 
mated without their afliftance : for when diftillatipn 
alone is made ufe of for that purpofe, it is impofli- 
ble to prevent fome phlegm from rifing with the 
Spirit of Wine, whatever precautions we take to 
avoid it. Hence it comes to pafs that Spirit of 
Wine, though ever fo highly redtified by diftiltation, 
always imparts a little moifture to an Alkali, when 
mixed with it in order to prove its goodnefi. 

But, while the Alkali attrafts the fu per- abundant 
phlegm of the Spirit of Wine, it produces in th^t 
liquor, and undergoes itfclf, remarkable changes. , 

Spirit of Wine, when fo highly dephlcgmated by 
an Alkali that, being kept in digeftion therewith, ^C 
leaves the Salt perfeftly dry, hath a red colour, an 
odour fomewhat different from that which is peculiv 
to it when perfedly pure, a tafte in which that of 
the Fixed Alkali may be diftinguifhed; and it makes 
a flight effervefcence with Acids : which manifcftly 

proves 
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proves thac it is united with a portion of the Alkali 
tmployed to reftify it 

Mr. Boerhnave think;;, with great probability, 
that this portion of the Alkali unices with the Spirit 
ofWine, much in the fame manner as with Oils, viz, 
that it forms with the Spirit a kind of liquid Soap. 
He obfcrves that this allcalizated Spirit ck-ans the 
fingers ; and that things wetted with it do not dry 
fo fpeediiy as thole wetted with pure Spirit of Wine. 
This alkalizared Spirit is alfo called lin^ure of Salt 
cf Tartar. 

In making this Alkaline Tinifture, great care is 
to be taken chat the Spirit of Wine you ufc be as 
highly r. ftified as poflible : for, as long as it com- 
municatfs any phlegm to the Alkali, it doth not 
acquire from the Salt mixed with it either the red 
colour, or the other properties which Ihew it to 
have diflblved part thereof. It is alfo a rule to 
throw the Alkali exceeding hot into the Spirit of 
Wine, which being heated before hand boils on the 
addition of the htJt Sale. In order to render the 
Tincture ftili ftronger, they are left to digeft toge- 
ther for fome time ; after which, if part of the Spi- 
rit of Wine be drawn off by difttilation, the re- 
mainder will have a redder colour and a more acrid 
tafte. 

The Spirit drawn off by diflillation is clear, co- 
lourlefs, and doth not give the fame tokens of an 
Alkaline quality as the TiniSure ; and for that rea- 
Ibn, as the defign of the prefcnt procefs is only to 
dephlegniatc and reftify Spirit of Wine by means 
of a Fixed Alkali, we have direded it to be diftil- 
Icd as foon as all its phlegm is ablbrbed by the Salt. 

However, Spirit of Wine rectified in this man- 
ner muft not be confidered as abfolutely pure; for a 
fmall degree of an Alkaline relilh is ftill perceptible 
in it : but that doth not hinder its being employed 
wjth fuccefs in fcveral Chymical operations, where 

the 
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the quality chiefly required in Spirit of Wine is that 
it be perteftly dephlegmated. 

In order to free Spirit of Wine from the fmall 
portion of Alkali remaining in it after diftillation, 
Mr. Boerhaave propofes to mix with ft a few drops 
of the Vitriolic Acid, before the laft diftillation. 
But there is great rcafon to apprehend an oppofite 
inconvenience from this pradice : that is, inftead 
of an Alkaline charafter, we may give the Spirit 
an Acid taint. Indeed this cannot be avoided, but 
by mixing with the Spirit of Wine exadlly as much 
Acid, as fulTices to faturate the Alkali contained in 
it, and no more ; which is a point very difficult to 
hit. 

Van Hclmont tells us that having diftilled Spirit 
of Wine from Salt of Tartar perfeftly calcined, 
half of it came over pure water ; and Mr. Boer* 
haavc'to whom this appeared very furprifing,reiblved 
to repeat Van Helmont's experiment, in order to 
fatisfy himfclf of the truth, and fee with his own 
eyes what would be the refult. With this view he 
made a tinfture of Salt of Tartar in the manner 
above defcribed, as ftrong and as fully impregnated 
as he poUibly could. He fet it in digeftion with 
the Alkali for feveral months, and afterwards let it 
ftand four years without touching it. He then 
poured the whole into a cucurbite, and drew off the 
Spirit of Wine from the Salt by diftillation. The 
Spirif of Wine, which was before very red, be- 
came clear on being diftilled, having left its colour 
in thic Salt which remained at the bottom of the 
cucurbite. This Spirit he returned upon the Salt, 
and diflilfed as before. He obfcrved, that, in this 
fecond diftillation, the Spirit of Wine rofe with a 
little more difficulty, and that the remaining Salt 
was of a more faturated colour, and become of a 
dark red. In this manner he cohobated and diftilled 
bis Spirit twenty times, with the fame Salt. He 

then 
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then found that the Spirit of Wine had acquired a 
cauftic, fiery taftc, and that the faline mafs in the 
bottom of the cocurbite was grown black. This 
faline refidue he dillilled with a ftronger fire, and 
obtained from it a liquor, which was water, and not 
Spirit of Wine. 

1 hough Mr. Boerhaave feems, by this tedious 
labour, to have made Van Helmont's experiment 
fucceed, at lead in part, yet that famous and accu- 
rate Philpfopher did not flatter himfelf with the no- 
tion of having folved the problem. He firft ob- 
•ferves that he was far from getting the quantity of 
water which Van Hchnont fays he obtained, viz. 
half the weight of tlie Spirit of Wine. Secondly, 
he could fcarce think that the quantity he did ob- 
tain actually came from the Spirit of Wine. Tiie 
thing appeared to him fo Angular, and fb hard to 
be accounted for, that he inclined to believe the 
water was quite extraneous both to his Spirit of 
Wine and to his Salt, and that it came from the 
air, which could not but be admitted in the frequen^ 
cohobations of the Spirit of Wine with the Alkali. 

When Mr. Bocrhaave undertook this long labo- 
rious courfe of operations, he had it alfo in his view 
to try \yhether he could not, by the fame means, 
(qIvc another problem famed among the Chymifts, 
namely the Volatilization of the Salt of Tartar. He 
acquaints us that in this alfo he failed ; which may 
cafily be believed : but, in my opinion, he was 
more fuccefsful, with regard to the firft point, than 
he himfelf imagined ; for I think the water he ob- 
tained came immediately from the Spirit of Wine, 
We ftiall eafily be convinced of this, if we care- 
fully confider all the circumftances attending his ex- 
periments. 

It hath been (hewn that Spirit of Wine confifts 
of an Oil, of an Acid, and of water with which the 
Oil is intimately mixed by means of the Acid ; that 

Spirit 
8 
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Spirit of Wine, which is not perfedlly dephleg* 
mated, may be deprived of a pretty confiderablc 
quantity of water which is fuperfliious and unnecef- 
fary to its compofition -, and that it fufFers no change 
thereby, except that it becomes lighter, ftronger, 
more inflammable, in fliort, more Spirit of Wine : 
but that, when it is once freed of this fuper-abun- 
dant phlegm, it would be in vain to attempt fepa- 
rating a greater quantity of water from it. All the 
water then left in it is eflcntial to its compofition, 
and necelTary to give it its properties ; for without 
that it would not be Spirit of Wine, but only an 
Oil loaded with an Acid. 

This being laid down, the water which cannot be 
fcparated from Spirit of Wine while it continues 
Spirit of Wine, muft become fenfible when it is 
decompofcd. And this adlually comes to pafs : for 
if you rob Spirit of Wine of one of its principles, 
its Oil, for inftance, and for that purpofe burn it 
under a glafs bell, as you do Sulphur, you will by 
this means colleft a great quantity of water, even 
though you make ufe of the moft highly rcftified 
Spirit of Wine ; which proves that this water was 
one of the cflential parts that conftituted the Spirit. 

IF, inftead of depriving this mixt of its oily 
principle, you feparate from it one of its other prin- 
ciples, ftich as its Acid, it is plain that it will in 
like manner be decompc f d, and that then the Oil 
and the water, which were combined together only 
by means of that Acid, will feparate from one ano- 
ther and appear each in its natural form. Now 
this is exadtly the cafe in Van Helmont's experi- 
ment, as repeated by Boerhaave. The Fixed Alkali,' 
on which the Spirit of Wine is cohobated, hath a 
greater affinity with the Acid of this mixt than with 
its phlegm or its Oil. It therefore unites with part 
of that Acid ; by which means a proportional quan-' 
tity of its Gil and .water nf)uft needs feparate Ixom 

each 



Practice cf Chymistry. 237 
each other, and of coiirfe a portion of the Spirit of 
Wine will be decompofcd. ^Accordingly t^oerhaave 
oblerved, that, in dephlegmating Spirit of Wine by 
a Fixed Alkali, a portion of Oil is always feparated 
from it, and that the Alkali employed in this ope- 
ration is impregnated with an Acid, fo that, when 
it hath been feveral times iifcd for this purpofe, it 
is almoft changed into a Neutral Salt, and hath ac- 
quired the properties of the Foliated Salt of Tartar. 
That on which Spirit of Wine hath been cohobated 
a great number of times mud confeqiiently be im- 
pregnated with a great quantity of Acid ; and, as 
the Acid carries with it a great deal of water, it is 
not furprifing that when the Alkali, thus impreg- 
nated with Acid and phlegm, js cxpofed co a ftrong 
fire, the phlegm Jhould be feparated from it, feeing 
the union between them is but weak. 

Thus it appears that the water obtained by Mr. 
Boerhaave, in his experiment, came immediately from 
the Spirit of Wine, agreeably to Van Helmont's 
notion -, whofe molt intelligent followers have clearly 
explained his fentiments on this fubjeft, telling us, 
as their author's pofuive affertion, that " in hisex- 
" perimenr rhe pureft Spirit of \Vine depolites one 
*' of its principles in the Salt of Tartar ; that ano- 
" [her of ihem is turned into water, and fo lepa- 
** rated from that Spirit and from the principle 
*• aitraiSed by the Salt of Tartar ; that confcquently 
*' Spirit of Wine certainly confilts of thefe two 
" principles, which may be fepar;ued from each 
*' other ; and that the principle which unites with 
" the Alkali of the Tartar changes that Salt into 
" a medicament, or Balfam, of admirable virtue 
" in curing wounds, known by the title of the 
I *' HarMcb of Paracelfus" 
I It may here be alked why Boerhaave obtained but 

P a fmail quantity of water in his experiment, feeing 
[ Van Helmont pretends that it ought to be equal to 
\ half 
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half the weight o^ t!/! '.'-'^wV. of Wine. The moft 
ijatural anfwer to this qucliion is^ that, as V*an Hel- 
mont aid not pubhih all the circumftances of his 
experiment, there is reafon to think Boerhaave did 
not go about it in the lame manner as Van Helmont 
did. 

In my opinion he would have fucceeded pcrfeftljr, 
and have obtained from his Spirit of Wine the whole 
quantity of water he defired, if, inftc ad of coho- 
bating it always on the fame Alkali, he had taken 
frefti Alkali every time ; had drawn a tindure from, 
it ; had diftilled his Spirit of Wine from this Salt ; 
and, after coUefting all the parcels of Alkali re- 
maining after thole diftillations, he had expofed them 
to a ftrong fire, in order to feparate all the moifture 
contained in them. Perhaps alfo fuch a great num- 
ber of cohobations and ditiillations would not have, 
been necefiary to dccompofc the SpiriE of Wine to- 
tally by this method ; cfpecially if he had employ- 
ed a greater quantity of Alkali in each operation,; 
For it is evident that a Fixed Alkali, by being ira^ 
pregnated with a certain quantity of the Acid and 
water of the Spirit of Wine, lofcs thereby a great 
deal of its ftrength and aftivity, and at laft becomes 
incapable of abforbing any more -, fo that, when it 
is entirely faturated, it is no more able to aft upon 
Spirit of Wine, fo as to dccom[ ofe it, than fomuch 
Vitriolated Tartar or common Sand. Hence you 
fee that there are ftill many beautiful experiments ta 
be made on this fubjeft, and that we may hope by a 
regular courfe of them to obtain a perfedt foluikm of 
Van-Helmont's problem. 

In the following procefTes we fhall treat of another 
method of decompofing Spirit of Wine, which' 
confifts in depriving it of its eflential water, oraque-- 
ous principle, by the HiCans of highly concoitrated 
Acids. 

C H A P. 
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CHAP. II. 

Spirit of wine combined with diff'erent 
substances. 



PROCESS I. 

'fo cembme Spirit of IVine mth the ViirioUc Add. 
Ihis combination decompsundedi Rabel's }Vatei\ 
^ther. Sweet OilofVttrieU HoffmarCs Anodyne 
Mineral Liquor. 

IN T O an Englifti glafs rerort pnt two pounds 
of Spirit of Wine perfcftly depUlegmatcd, and 
pour on it at once two pounds ot highly concen- 
trated Oil of Vitriol : (liake the rerort gently ftve- 
ral rimes, in order to mix the two liquors. 'J'his 
will produce an ebullition, and confiderable heat-, 
vapours will afcend, with a pretty bud hilling noife, 
which will dilEife a very aromatic fmell, and tlie 
mixture will be of a deeper or lighter red colour, 
according as the Spirit of Wine was more or lefs 
oily. Set the retort on a fand-bath made ncarJy 
as hot as the liquor; lute on a tubulated balkai, and 
diftili the mixture witha fire ftrong enoughro keep ihe 
liquor always boilingia very aromatic SpiritofWine 
will firft come over into the ballon, after which the 
^thcr will rife. When about five or fix ounces of 
it are come off, you will fee in the upper con- 
cavity of the retort a vaft number of little points in 
avcined. form, which will appear fixed, and which 
are neverthelefs fo many litile drops of j^ther, roll- 
ing over one another, ar.d ttickiing down into the 
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receiver. Thefc little points continue to appear an<l 
fucceed each other to the end of the operation; 
Keep up the fame degree of fire, t.li upon opening 
the little hole in tlie ballon you perceive that the va- 
pours, which inflantly fill the receiver, have the 
fuffocating fmtll of Volatile Spirit of .Sulphur.* 

I'hen unlute the ballon, pour the liquor it con- 
tains into a cryilal bottle^ and flop it cJofe : there 
will be about eighteen ounces of it. Lute on your 
receiver again, and continue the diftillation with a 
greater degree oF fire. There will come over an 
aqueous, acid liquor, fmelling ftrong of a fulphu"- 
reous fpirit, which is not inflammable. It will be 
accompanied with undulating vapours ; which being 
condenfcd will form an oil, moft commonly yellow, 
one part of which will float on the furfaceof the 
liquor, and another will fink to the bottom. 

Towards the end of the diftillation of this acid 
liquor, and of the yellow Oil of which it is the 
vehicle, that part of the mixture, which is left in 
the retort and grown black, will begin to rife in 
froth. 1 hen fupprefs your fire at once : ftop the 
diftillation and change your receiver once more. 
.When the veflfels are grown pretty cool, finifli your 
diftillation with a lamp-heat kept up for twelve or 
fifteen days, which in all that time will raifc but a 
very little fulphureous fpirit. Then break your 

• Thcfe white vapours do not appear wjien the veflcls are 
pcrfeftly clofe. Mr. IleJ/o/, to whom we owe the remark, 
having performed this operation in a cryfta! retort procured from 
Laniionf the neck of which had bf en rubl>ed with emery in the 
mouth of its receiver, fo that thcfe two vciiels fitted eadi other 
exa£Uyy faw the a^thereal liquor dilbll pretty fail, but without 
white vapours. He then loofened the receivtr, by turning it a 
little upon the neck of the retort, fo that the external air might 
get in ; whereupon tlie white vapours appeared immediately; 
When the receiver was clofe fitted on ayain, the vapours dif- 
appeared. He repeated the fame thin;^ five times from half 
hour to half hour, and thcfc va]K)Uis a^ ofcen appeared ax^ diiap- 
peared. ' ' 

retort, 
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^ort, in which you will find a black, folid mafs, 
like a Bitumen. It will have an acid tafte, arifing 
from a remainder of the Addimpcrfeftly combined 
with Oil. 

This artificial Bitumen may be freed from 
its redundant Acid, by wafliing it in (everal 
waters. Then put it into a glafs retort, and dittill 
it with a ftrong reverberated fire. You will obtain 
arediQi Oil that will fwim on water, much like the 
Oil obtained by diftilling the natural Bitumens. 
7 his Oil alfo will be accompanied with an aqueous 
acid liquor. In the retort will be left a charred mat- 
ter, which, being put into an ignited crucible in the 
fire, burns for fome time, and, when well calcined, 
leaves a white earth. 

■ The liquors that rife firfl: in this difliilation, and 
which we direfted to be kept by themfelves, arc a 
mhtturc confifting i.of ahighly dephlcgmated^piric 
of Wine, of a moft fragrant fmell ; z, of -Sther, 
which the Spirit of Wine wherewith it is united ren- 
ders mifcibie with water; 3. of a portion of Oil, 
which commonly rifes with tiie j^ither towards the 
end of the operation -, 4. and fometimes of a little 
Sulphureous Acid, if the receiver be not changed 
foon enough. 

In order to feparate the j^ther from thefe other 
fubftances, put the whole into an Englifti retort* 
with a little Oil of Tartar per deliqiiium to abforb 
the Sulphureous Acid, and diftill very flowly in a 
fand-bath heated by a lamp, till near half the liquor 
be come over. Then ceafc diftilling 1 put the li- 
quor in the receiver into a phial with fome water, 
and Ihake it ; you will fee it rife with rapidity 
to the upper part of the phial, and float on the 
furface of the water ; this is the jEther. 

OBSERVATIONS. 
This operation is only a c'ecompofition of fpirit 
of Wine by means of Oil of Vitriol. In thb 
Vol. II. R ^teced\,aj^ 
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4>reccding procels we faw that this Spirit, which con- 
fills of three eflcntial principles, viz. an Oil, an- 
^cid, and Water, cannot be deprived ofoneof them 
without being at the fame time decompofed ; the two 
others that remain having, by fuch feparation, loft the 
bond of intimate union and connection tiiat was be- 
tween them. We faw alfo that Spjrit of Wine, 
when mixed and digefted with a very cauftic Fixed 
Alkali, and feveral times diftilled from it, depofites 
its Acid in that Salt : and hence it comes that the 
Oil and the Water, being deprived of the principle 
which was the bond of their union, feparate from 
each other, and appear in their natural forms. 

In the prefent experiment the Vitriolic Acid de- 
compofes the Spirit of VVine in a different manner* 
We know that this Acid ads powerfully on Oils -, 
and that, when it is highly concentrated, as the o- 
peration requires it fhould be, it feizes and attrads 
with furprifing force the moiftiire of all bodies that 
touch it. So that, when it is mixed with Spirit 
of Wine, it adts at the fame time both on the a- 
queous and on the oily principle of that mixt. The 
rapidity and adivity, wherewith it rufties into union 
with thefe fubftances, produce the heat, the ebulli- 
tion, and the hiffingnoife, which weobferve during 
the firft moments after their mixture. 

The red colour, which the two Kquors confound- 
ed together acquire after fome time, is owing to 
the combination of the acid with the oily part : for 
it is known that Oils as colourlefs as Spirit of Wine, 
filch as the Effential Oil of Tuxpentine,. become of 
% brownifli red when difiblved by a concentrated 
Acid : and Kunckel obferved, that, the more Oil 
there is in .*^pirit of Wine mixed with Oil of Vi- 
triol, the deeper is the red colour it acquires on 
being fo mixed. He even gives this experiment as 
the certain means of difcovcring whether Spirit 
of Wihe be more or lefs oily ; and he adds, that Spi- 
Kit of Wine^ which hath loft part of its Oil by being 

redified 
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reftified with Lime, acquires iefs rednefs than atiy 
other by being mixed with Cil of Vitriol. 

When the mixnire hath acquired this colour, and 
before it undergoes diftillation, it appears like a ho- 
mogeneous iiquor. There is as yet no decompoli- 
tion ; or at leaft none that is perceptible ; and the 
Vitriolic Acid is united at the fame time with the 
Oil, the Acid, and the Water of the Spirit of Wine j 
that is, with the whole Spirit of Wine in fubftance. 
This mixture, when made with three parts of Spirit 
of Wine to one of Oil of ViEriol, is an aftringent 
remedy much ul'ed in hemorrhages, and known by 
the name of Rail's Heater. 

The adtual decompofition of the Spirit of Wine is 
effcfted by the diftillation. The firft liquor, or the 
■firft portion of the liquor that rifes before the reft, 
hath the fmcll and all the properties of Spirit of Wine. 
It is indeed part of the Spirit ofWine employed as an 
ingredient in the mixture ; but, being abftrafted from 
a highly concentrated Gil of Vitriol, which, of all 
known fubftances, attraftsmoifture with the greateft 
power, it is perfedly freed of all its unneceflary 
phlegm, and retains no more than what is aconftitucnl I 
part thereof, as oneof its principles, without which it J 
would not be Spirit of Wine. ; J 

The liquor that fucceeds this firft Spirit of WiiH | 
is of a different nature. It may be confidered as an 1 
^ther : for, though it be not a pure Mther, it con* I 
tains the whole of it: from this liquor only can it j 
be obtained ; it is no other than an iEther mixed i 
with fome of the Spirit of Wine that comes over | 
firft, and a httle of the acid liquor which t 
comes afterward. Now the produdion of Miliar | 
is the ciTeft of a "beginning decompofition of th*J 
Spirit of Wine: it is Spirit of Wine degeneratet^ J 
half-decompolcd i Spirit of Wine too highly de-1 
phlegmated; that is. Spirit of Wine which hat^l 
loft^ a part of its eflential phlegm, of that phlegHj J 
R 2 which! 
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which as a ncceflary principle made it Spirit of Wine^' 
ic is a liquor ftill compoled of oily parw mixed 
with aqueous parts, and on thai account mufl: re- " 
tiin a refemblance of Spirii of Wine ; but fuch that 
its oily parts, not being difiblved and diffufed among 
a fufficient number of aqueous partichs, are brought 
nearer to each other thin they ilioiild be to con- 
ftitute perfeft Spirit of Winej on which account 
it is not now milcible with water, but is as much 
nearer to the nature of Oil, as it is removed from the 
nature of Spirit of Wine: it is a liquor, in Ihort, which, 
being neither Spirit ot Wine nor pure Oil, yet pof- 
fcfles fome properties in common with both, and 
is confequently to be ranked in the middle between- 
them. 

This explanation of the nature of JEther, which 
I imagine was never before given by any other, 
is the fame that wc propofed in our HJcmcnts 
of the Theory of Chymiftry, which may be 
confulted on this occafion. 

An objection againrttliisDpinion may, perhaps, be 
drawn from an experiment well known in Chymif- 
try. It may be faid, that, if j^ther were no- 
thing but depraved Spirit of Wine, which ceafca 
to be mifcible with water, becaufe the fofs ic hath 
fuflained of a portion of the water necellary to its 
conftitution hath difordered the proportion which 
ought to fubfill; between its aqueous and oily parts, 
Jrom which proportion it derives that property, il 
would be very eafy to change Spirit of Wine into 
iEther by a method quite contrary to the ufual one -, 
viz, by mixing Spirit of Wine with a fufficient 
tfuaiitity of fuperfluous Oil : for it feems to be a 
matter of indifference whether the fsxiportion, be- 
tween the aqueous and the oily parts of Spirit of 
W-ine, be changed by leflening the quantity of the 
I SeAner.as in the common operation for ^ther, or by 

■g the qu4ntity of the latter, as is here pro- 
pofedi 
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pofcd ; and wc can, by the laft method, put thele ' 
two principks together in what proimrtion we 
pleafe. Now ic is certain that, whatever quantity 
ofOii be difiblved in Sj)irit of Wine, it will 
ftill remain mifcibk with water 1 and that, if 
Spine ot Wine thus replete with Oil be mixed with 
wattr, it wiil unite therewith as ufuai, and quit the 
Oil which it had diflblved. 

This objection, though feeniingly a very fpecious 
one, will be removed with the utmoft eafe, if we 
!.-!lle6t but ever fo httle on foine of the principles 
already laid down. We faid, and we gave fome 
iuftanccs of it, that certain fubftances may be uni- 
ted together in fundry different manners ; fo that 
from thefe combinations, though made in the fame 
proportions, there Ihall refuk compounds of very 
diflimilar properties. The combination we are nowi.l 
confidcrijig is another evidence of this truth. It i*ij 
allowed that the proportion between che oiiy an* 
the aqueous parts may be exaftly the fame in ;Ethe* 
and in Spirit of Wine replete with Oil 1 but it muft J 
alfo be owned that the manner in which the Oil & 
combined in thefe two cafes is very different. 

That Oil, which at firft is a conftitming part ( 
the Spirit of Wine, and aftei'wards becomes a part 
of the ^ther, is united with the other principles of 
thofe mixts, that is, with their Acid and their Water, 
by the means of fermentation, whereby it is much 
more attenuated, and much more clolely combined, 
than that widi which Spirit of Wine is impr^- 
natcd by diliblution only. And accordingly this 
adventitious Oil is fo (lightly connected with 
Spirit of Wine, that ic is eafily feparable from it 
bytarely. diltilling it, or even mixing it with wa- 
ter:: -whereas that which makes a part of Spirit 
of Wine, as one of its confticuenc principles, is 
tjnited thoewith in fuch a manner as not to be fe- 
pariibie from it byeitliei-of thcfc methotls, nor in-. 
: . ; R 3 dead 
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deed without employing the moft vigorous and 
powerful agents for that purpofe. So that the chief 
difierences between ^ther and Oily Spirit of Wine 
muft be afcribed to the different manner in which 
the Oil is combined in thefe two mixts : and^ if a 
fufficient quantity of fuperfluous Oil could be 
united with Spirit of Wine, in fuch a manner that, 
without being foapy, it fhould not be feparable there- 
from by the aflfufion of water, I make no doubt 
but fuch a Spirit of Wine would be perfedJy like 
MxhtVy fo far as not to be mifcible with water. 

But let us return to our didillation, and trace the 
decompofition of Spirit of Wine by the Vitriolic 
Acid. We have (hewn that the Acid begins with 
attradting part of the Water which conftitutes 
the Spirit of Wine, by which means it changes the 
nature of this compound, dcftroys its mifcibility 
with water, and brings it as much nearer to the na- 
ture of an Oil as it thereby removes it from the na* 
ture of Spirit of Wine. 

According to the theory laid down it is evi- 
dent, that, if the Acid continue to a6t in the fame 
manner on Spirit of Wine thus depraved and 
become iEther ; that is, if it continue to draw from 
it the fmall remaining quantity of the aqueous prin- 
ciple, to which it owes the properties it ftill retains 
in common with Spirit of Wine, this muft produce 
a total decompofition thereof ; fo that the <nly parts, 
being no longer diffolved and divided by the aque* 
ous parts, will be coUefted together, unite, and 
appear under their natural form, with all their pro- 
perties. Now this is exaftly the cafe. The Vitrio- 
iic Acid rifcs in the diftillation after the -Sthcr ; 
but confiderably changed, becaufe it is loaded with 
the fcattercd remains of the decompofcd Spirit of 
< Wine. It is in a manner fuffocated by the Water 
it hath attracted from the Spirit ; which is the tea- 
fon why it appears in the form of a very aqueous 

ac:d 
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acid liquor. It carries up along wiih it the Oil whid 
ic hath feparated from that Water : this is the 03( 
we took notice of in the procefs ; and it is confi^ 
quently that very Oily principle which adtiially con^ 
ftituted the Spirit *of Wine. Laftly, by afting ort^ 
this Oil alfo, it takes up a portion of phlogiflonyB 
which renders ic fulphureous. 

What remains in the retort is alfo a portion ( 
the Oil, that was contained in the Spirit of WinejiJ 
now combined with fome of the Acid ; which is thcrf 
rcafon why it is black and thick. It is a compoundkv 
much refembUng a Bitumen, and when analyzed* 
yields the lame principles we obtain from naciv* 
Bitumens, or from an ElTenrial Oil thickened an^i 
half-burpt by combining it with concentrated Oil c 
Vitriol. 

As to the Acid of the Spirit of Wine, fome Q 
it remains combined with the .lEther : but there ii 
great reafon to think, that, when the Vitriolic Aci^l 
robs the Spirit of Wine of its aqueous part, it takcfa 
up at the fame time moft of its Acid, which, being-j 
itielf very aqueous, may be confidered as pure w^ 1 
ter with reCpeftto the concentrated Oil of Vitriol,' \ 
by which it is attraifted, and with which it is corv* ' 
founded. 

The properties which charadterize ^thcr agree,] 
pcrftftly well with what we have faid of its natur^ '/ 
and of the manner in which it is produced. It la j 
one of the lightett liquors we know ; it evaporates 1 
lb fiiddenly, that, if a little of it be dropc on the'] 
palm of your hand, you will fcarce perceive the 1 
part it touches to be wet by it ; ic is more volatile 1 
than Spirit of Wine; which is not at all furprifmgi | 
feeing it differs therefrom only by containing Ich 1 
Water, which is the heavieft principle in Spirit oft 
Wine. J 

JEther is more inflammable than Spirit of Wirie_v J 
for, if any flame be brought but near it, it imm*- ' 
R 4 diatcly ' 
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didtely catches 6re. The reafon of this is, that th9 
mly jparrs of which it coofifts are not on]y as much 
attenxjatedt ar.d as fubtilc, of thofe of Spirit of Wine, 
Xntxt alfo in a greater proportion with regard to it9 
aqueous pans. To the lame caufe muft be attribute 
cd the fiairiKty with whjch it diflblves any oily matr 
tcrs whatever. 

JEthcr burns without fmoke, as Spirit of Wine 
does, and without leaving any coal ox earthy mat- 
fcr behind *, becau'e the inflamnuble or oily part^ 
contained \x\ it are, in this refpect, dilpofed li]ce thoi^ 
of Spirit of Wine. 

The properties of not being mifcible i^ith water, 
and of taking up Gold diflblved in Aqua RegiSj it 

{>oflefi£s in comiriOn witii Eflential Oils •, but the 
atter prcptrty it poficlTes in a much more fenfible 
degree than any Oil : for Eflential Oils fuftain the 
Gold they thus tike up but a litde while i whereas 
the ^ther never lets it fall. It feems the ancient 
Chymifts were unacquainted with the ^thcr ; or a.t 
leaft, if they did know it, they made a myftcry of 
it, according to cuftom, and fpoke of it only in 
fnigmaiical terms. Amongil: the moderns Frdbc* 
nius, a German Chymift, feems to have been the 
firft who brougl.L it to perfection. Godfrey Hanl^- 
Wtz» alfj a German, but fettled in England, 
made mention of it much about the fame time 
in the Philofpphical Tranfaftlons. According to 
the latter, Mr. Boyle and Sir Ifeac Newton both 
knew the preparation of -^ther, for which ihey had 
each a different procefj. JBut none of ^hdfe Chy- 
mifls ever publilhed an exaft ?tnd circumftantid ac*' 
count of the procefs b,y which this liquor ms^y be- 

Prepared: fp that Mefs. Bphamel, Gfofl^ .and 
^ lellot, who have fince made feveral expe^inientfirfor' 
that purpofe, and have difcovered, and cominun.i*' 
C^ted to the publick, eafy and cer^ir^ pa)^pds,of 
OTOCuri^^g .^ther, had no affil^^qce in their labours 
* ' but 
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but from their own fIdU and fagacity -, which give>v ' ^H 
I them a jiifl: title to the honour of the inv«ition« ^H 

[ Mr. Be-iume alio, a very ingenious Artift in f aiis,; '^^ 

'" who hath beftowcd a great deal of pains on this 

ftibjed, lately communicated to the Academy a. 
Memoir, which, among ievcral very important ob- 
fervations, contains the commodious and expe- 
ditious procels above inlcrted, As there are ma- 
ny experiments in Mr. Hcllot's Memoir, agreeing- 
perfedly well with what haih beea faid con- 
cerning the decompofiEion of Spirit of Wine by 
the Vitriolic Acid, we think ic will be proper to 
rake notice of them here, and to e^camine theii;^ | 
briefly at leail:. " 1 \ 

The quantity, the colour, and the weight of liisf 
Oil, which rifes in the diffillation at the lame tima> 
with the aqueous acid liquor, are various, accordf> 
ing to the different proportions of Spirit of Winaj ' 
and Oil of Vitriol that are mixed together. JMrfj 
Hellot obferved that by increafing the quantity of'' 
the Vitriolic Acid he obtained more of this.Oiljj ^ 
and lefs of the Ardent Spirit contaiiiing the ,4EtheKj I 
The reafon is thjs : the more Oil of Vitriol-you piiti' J 
in the mixture, the more Spirit of Wine rauft ba j 
totally decompofed, and conlequcndy the more ot/ ] 
this Oil will be obtained ; which, as wc have Ihewn^rl 
is one of the principles refulting from die dccompo»[-^ 
litton of Spirit of Wine, ..,1, '< 

" This Oil is alfo lighter .qr heavier, in propop^ 
" tion to the quantity of Oil of Vitriol .poured oflj .] 
*' the Spirit of Wine. That which arifcs froiHt j 
" mixing fix, five, four, or even three parts of^ I 
" Spirit of Wine with one parr of concentrated OiWl 
** of Vitriol, always floats on the water, and con-Jl 
*' tinues white. That, which afcends from twOTl 
" parts of Spirit of Wine is yellow, and mo^fl 
w commonly finks j and, lartly, that which-, •iftjl 
'* pro- r 
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*' produced from equal parts of thcfe two liquors 
*' is greenifliV and conftantly falls to the bottom/* 
Mr. Hcllot remarks, on this occaHon, that part 
of the Acid, by the intervention of which this Oil 
is fcparatcd, unites therewith ; and, to the greater 
or fmaller quantity of the Acid thus combined with 
the Oil, he imputes its being more or lefs ponder- 
ous : which is the more probable, as the heavieft 
Oil is always obtained from a mixture in which the 
Acid bears the greateft proportion 5 and vice verfa. 
Perhaps the different fpecific gravity of ^ Eflential 
Oils is wholly owing to the greater or fmaller quan- 
tity of Acid they contain. 

Mr. Hoffman hath made feveral obfervations on 
this Oil, which evidently prove that it contains much 
Acid. He fays, that, if it be kept for fome time 
in a bottle, it grows red, and lofes its tranlparency ; ' 
that its agreeable aromatic tafte becomes acid and 
corrofive; and that if you hold it over the fire in a 
filver fpoon, it corrodes it, and leaves a black fpot 
on it ; and that it alfo corrodes Mercury, when 
heated therewith in a matrafs. To this Mr. Pott 
adds that it makes a very perceptible effervefcenoe 
with Fixed Alkalis; and that being re6Hfied by 
thofe ialts it lofes all the acid properties obferved by 
Mn Hoffman. 

Mr. Heliot obtained a ftlH more confidcrable 
quantity of this Oil, by adding three or four ounces 
of a Fat 0\ to the mixture of Spirit ot Wine with 
the Vitriolic Acid. Now, as the Oil wc arc fpeak- 
ing of hath the properties of Efftntial Oils, and is ' 
foluble in Spirit of Wine, Mr. Heliot obferves that ' 
- Oil of Vitriol by uniting with Fat Oils Cohvcrti 
them into Eflential Oils: which agrees very well' 
with our opinion concerning the caufe of the folu*' 
biiity of Oils in Spirit of Wine; which, in the 
^dcmoir alreaciy referred toon oth^* occafionis, ' wfe 
; " at- 
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attribute to an Acid fupcrficially and lliglitly united 
with Oils. 

The Oil which thus rifes, in diftilling Spirit of 
"Wine mixed with the Vitriolic Acid, is known by 
the name of the Sweet Spirit of Vilriol. This name 
is. very improper, becaufe it may fiiggell a nocion 
that this Oil derives its origin from the Vitriolic 
Acid, as fome Chymifts have erroncoufly thought j 
whereas it comes entirely from the Spirit of Wine, 
as we have (hewn. If any reafon can be affigned 
for keeping up the name, it muft be becaiifc of 
the confiderable quanrity of the Vitriolic Acid that 
remains in the combination, and is dulcified by its 
onion with the Spirit of Wine. 

This Oil is an ingredient in Hoffman's famous 
Anodyne Mineral Liquor. That liquor is tliought to 
be nothing but this very Oil diflblved, and com- 
bined with the two liquors that rife firft in the diftil- 
r jation, and immediately before the fulphureous acid 
phlegm. It diffolves very eafily and quickly in 
thofe fpirituous menftruums : fo that, if you in- 
tend to have ic by icfdf, and to prevent its recom-' 
Lining with the liquors thatcanoe off before, (which 
Ihould be prevented, becaufe ic hinders the lepara- 
tion of the jEchcr,) you mufl rake great care to 
change the receiver as foon as the acid phlegm, 
■with which it rifes, begins to appear. 

We liave fecn that, by the methods which Mr, 
Hellot hath pointed out, this Sweet Oil of Vitriol 
may be increaied, both in weight and quantity. In 
that ingenious Chymift's Memoir we alio find 
fbme methods of preventing it from rifing in the 
diftillation. They confift wholly in the addition of 
fome Ablbrbent bodies, which, he tells us, divert 
the aci^ion of the Vitriolic Acid, at leail in fome 
meafure, from the inflammable part of the Spirit 
of Wine, One. of thefe methods is as follows. 

" Put 
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" Put into Spiric of Wine as much fofc Soap^ 
** it can diflblve : filter it, and pour on it fomc c 
*' the heavicll and moft concentrated Cil of Vitriol s3 
*' fhake the mixture. The Soap will be inltantlw" 
•* decompounded, and its Oil will float on the fur^Jil 
*' face i bccaufe the Vitriolic Acid robs ic of t%(3 
*' Alkali, which renders it mifcible with Spirit c " 
** Wine. Diftili it, and you will obtain but a vci 
" little of Rabel's Water ; which moreover wjji 
*' have the difagreeable fmell ot a moll rancid 01$ 
" There will afterwards alcend a great quantity 1 
*' Spirit of Wine h4ving the fame fmell -, then a 
" aqueous, acid, and hilphureous liquor ; but nob^l 
'* a drop of yellow Oil. Mean time there forn; 
*' a bituminous fungus, of fome confillence, rifij 
•' above the Oil ut the Soap which floats on t 
" reft of tke liquid." 

Mod of the Vitriolic Acid having been abibrb 
by the Alkali of the Soap, in this experiment^ j 
Mr. Hclloc cbferves, it is not furpiifing tltat j_. 
fhould not aii upon the Spirit cf Wine with lb muu^ 
eiEcacy as to decompote it, and feparate its O)^ 1 
For the fame realbn butalittleof Rabel's Water coin% 
over, and almoll all the Spirit of Wine rifes with^^i) \ 
out undergoing any fenfible alteratioru The diJa^j. j 
greeable fmcti of ihofe liquors comes from the Oi|j- j 
of the Soap, which, being naturally heavj-, remain^ I 
behind in the retort, where it grows rancid and ^| 
partly burnt. -^ I 

I'he iaft experiment in Mr. Hellot's Memoir, o^V 
which we fliall take notice, is a peculiar proceis io^ 1 
preparing Ttitlier ; by means whereof, with thp, I 
heip of an earthy medium, it is eafy to diftill tji^ | 
vinous acid Spirit containing the Either, withotilj, I 
any fenfible change of fmeli from the beginning tp^ I 
the end of the operation ; without its being fucfj 
ccedcd by an aciq fulpjiureous liquor, oil, blati 
fcum, refin, or bitumen ; and without the neccffitjt 
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Gf-nking any great care about ihc ni«n.lgcmf ht of 
the Ere, as the liquor may always be kept boillHg 
in the rcton, ami ciilHllcd to drynefs without tfrty 
danger. This medium is commnii porrerV eirili. 
Mr. Hcliot puis fix ounces thereof, well drieil anil 
pdvcriKcd, into a large rttorti with one f«)iintl t>( 
spirit of Wine and cioht ounces of Oil of Vitriol. 
Thefe he digefts together three or four days. The 
mixture acquires no fenfiblc lolour. 1 Ic few tlic 
retort in a fand-buth, and continues tlic didillation 
to drj'nefs with a moderate charcoal fire. Mxcepting 
a few drops rbat rife firft, and which arc [nire Spirit 
of Wine, all the reft of the liquor tliatdiftilln hath 
conftantly the fmeli of AUthcn which is even Comewiiat 
more penetrating than that of the vinous ncid Spirit 
obtained without the intervention of tins earthy me- 
dium. 

We have (hewn that the prodiiifVion of the »the- 
rcal liquor is owing to a fcmi-dccomnuntlon of the 
f!^iritof WineeffltStcd by the Vitriolic Acid during 
the diftillation ; that this Acid condnuinp; ro ait 
produces a total dccompolicion, or pcrfci't lepnrAtiori 
of the Oil and Phlegm of the Spirit of Winr from 
each other; and that the Vitriolic Acid, iinltln(( 
with thefe two principles, forms ilie fulphurcouj 
phlegm, the fluid oil, and the bituminous rTlarti-i';i 
all frequently mentioned above. Why rhrn, iti flih, 
experiment of Mr. Hellot's, do we oliraih only a 
Spirit of Wine replete with ^Ktlu r, while none of 
the other prodiiftians appear ? Tiic reafon i* a very 
natural one, and very clear : it is thiij rhc potter V 
clay containing an earth of that kind which we called" 
Abforbent, b:t;aufc it ptiIli.-(Ti!S the pmpcny of uniting 
i*itH Acids, that earth joint with the- Virrinlic A'cid 
ifj the mixture, reduces it to a Nn1tr.1l Siilt, and 
thereby prevents its continuing ro aft upon the Spi- 
rit of Wine, as is nfCcJTary to the tutal decompofi- 
tion thereof. 
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■ As (bon as you perceive this track begin to grow 

■ confiderably narrower, the fire mull: be put out : 
' for what riles afterwards will be mixed with water, 
' and communicate that fault to the ^ther already 
' colJeaed in the receiver. 

*' Then pour this EEthcreal liquor into a long bot- 
' tie, and add to it an equal quantity of well- water. 
' Shake the bottle; the liquor wili become milky, 
' and the true ^ther will inftantly feparate, fioac 
* upon the water, and mix no more with it. Se- 
' parate it then by a fiphon, and keep it in a 
' glafs bottle (hut dole with a glals ftopple." 



PROCESS II. 

Spirii of Wine ccmbined'-ivitb Spirit of Nitre. Sweet 
Spirit of Nitre. 

INTO an Englifh retort of cryflal glafs put 
fome highly redified Spirit of Wine -, and, by 
means of a glafs funnel with a long p^e, let fall ■ 
into your Spirit of Wine a few drops of the Smok- 
ing Spirit of Nitre. There will arife in the retort 
an effervefccnce attended with hear, red vapours, 
and a hifiing noife like that of a live coal quenched 
in water. Shake the vefiel a little, that the liquors 
may mix thoroughly, and that the heat may be e- 
qually communicated to the whole. Then add more 
Spirit of Nitre, but in a very fmall quantity, and 
with the fameprecautions as before. Continue thus 
adding Spirit of Nitre, by little and little at a time, 
till you h.ivc put into the retort a quantity equal 
, to.aibird part of your Spirit of Wine. Let this 
^ i^ixture ftand quiet, in a cool place, for ten or 
I twelve hours; then fet it to digeft in a very gentle 
; .warmth for eight or ten days, hiving firil luted on a 

receiver to the retort, 
^ During 
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I Durir.g this time a fmall quantity of liquor will 
I come over inlo the receiver, which muft be poured 
r back into the retort. Then diftill with a fomewhat 
I ftrongcr digrcc of heat, but rtill very gently, till 
I notliing be lelt in the retort but a thick matter, (n 
I the R'Ceiver you will find a fpirituous liqubr, of a 
I • quick grateful fmcll, which will excite a very ftnart 
I fenfation on the tongue, but without any corrofive 
I acrimony. Jhts \s -fie Swcel Spitit of Ni:rg. 

I OBSERVATIONS. "fl 

I By this operation Spirit of Nitre is combiticd' 
r with Spirit of Wine ; thefe two bquors being united 
I with each other, much in the fame manner as the 
I Vitriolic Acid is with Spirit of Wine in Rabcl't 
L "Water. 

r The proportion of the liquors which form this 
I combination is not abfolutely determined, and tlie 
I feveral Authors who have written on the fubjeft 
I differ much about it. Some require equal parts of 
L "^he ingredients ; others again from two as far as ten 
f parts of Spirit of Wine to one of Spirit of Nitre. 
p. This depends on the degree to which the Spirit of 
I .'Nitre made ufe of is concentrated, and on the 
I greater or kfs acidity which your dulcified Spirit of 
I- 'Nitre is intended to have, 

I , The Difjienratory of the College of Paris orders 
I one part of Spirit of Nitre diftiljed from dried clay, 

■ Jdiac is, of Spirit which doth not fmoke, to be 
I, mixed with two parts of reftified Spirit of Wine, 

■ .and the whole to ftand in digeftion for a month, 
I 'without diftiiling the mixture at all. This is 
i.' a very good method; hecaufe the long digellion 
Kfupplies ihe place of diftillation, and the Spirit of 
[^"Nitre, not being highly concentrated, doth not 
I greariy alter the Spirit of Wine; befides that many 
I 'inconveniences, to be prefently taken notice of, are 
r Iby this means avoided. 
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But as OLtr defign is not to defcribe fuch Chymical 
.preparations Only as are commonly iifcd in medi* 
cine, our plan requiring us to treat particularly 
of thofc v/tiicii may give any light into the funda- 
mental properties of bodies, the procefs here fet 
down appeared the fitted for our purpofe ; be- 
caufe the aftion which Spirit of Nitre exerts upon 
Spirit of \\'ine is therein ftrongcr and more pcrccp- 
tib!e- 

One of the firft particularities, attending the 
mixture of thofe two liquors, is the great eHcrvef- 
cence, accompanied with violent heat, abundance 
of funics, and loud hifTing, which arifes as foon as 
the vSpirit of Nitre and the Spirit of Wine come in- 
to contad with each other. There is great reafon 
to think that thefe phenomena are produced only 
by the rapidity and vigour with which the Nitrous 
Acid rufhes into union with the inflammable part of 
the Spirit of Wine. We obferved, in treating of 
the iEther, that phenomena of the fame kind ap- 
pear at the inftant when the Vitriolic Acid unites 
with Spirit of Wine : but on that occafion, how 
highly foever the Vitriolic Acid be concentra- 
ted, all thefe effeds are in a lefs degree than thofe 
produced in the prefent experiment; bccaufe the 
Nitrous Acid, though weaker than the Vitriolic, 
generally acls much more vigoroufly and violently 
'on the bodies with which it unites, than any other 
fort of Acid. 

Concerning thefe mixtures of Acids with Spirit 
of Wine Mr, Pott obfcrves, that it is not a matter 
of indifference whether you pour the Spirit of Wine 
upon.the Acid, or the Acid on the Spirit of Wine ; 
But that every thing paflcs much more quit tly, 
when the Acid is poured to the Spirit of Wine, 
than when the contrary is done : and he gives the 
.true-, reafon thereof; to wit, that when the Acid is 
poured on the Spiiit of Wine it find.s in that liquor 
. t Vol, II. S a gr^A 
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Mr. Hellot fays on this occafion *' tliat part of 
" the Vitriohc Acid turning its aftion on this folu- 
'♦ blc earth or bole, which it finds in the potter's 
" clay, ceafes to art on the inflammable principle 
*' of the Spirit of Wine ; that, confequently, as 
*' there is not an immediate and continuous combi- 
" nation of thcie two liibjlances, neither a refin nor 
** a bitumen can rel'ult therefrom. This is fb true 
'* that a great part of the Oil of Vitriol may be 
*' afterwards recovered from the potter's clay asi 
" colourlefs as when it was firft ufed." - 

Mr. Hellot makes life of the following method 
for procuring the j*Ether from the acid vinous Spi*? 
fit obtained by this diftiliation. " You muft, fay* 
" he, put all this liquor into a glafs body, matfa"' 
'* of one piece with its head j pour upon it, through 
*' the hole in the upper part of the head, twice ov 
" thrice as much well-water, the hardeft tx) the 
»' talfe, and the moft impregnated with gypfunoi 
*' that can be got. Very pure water, heobfei 
•' produces much lefs ^thcr. 

" It the vinous acid Spirit have fuch a fulphi 
** ous fmell, as to occafion a fufpicion that it 
" tains a little too much of a Volatile Vitriolic 
" you mufl: add to the water two or three drams 
" Salt of potalh to abforb tliat Acid ; and then diftitt 
" with a lamp-heat. 

" While any true ^ther remains in the mixture, 
" you will fee it afccnd Uke a white pillar ifiliin; 
" from the midfl of the liquor, and confillii __ 
*' an infinite number of air bubbles inotprefrtblyj 
" jrnail. Nothing feenis to condenic in ilw cavil 
*' of the head, which always rcms' 
*' «it any vifible humidity. Th- 
" on the fides of the receiver, it 
" net work thereon, as Spirit > 
" is a little aqueo- ^kI ' 

" inches or mor tcj- 
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another that is quick and fragrant ; it doth not af- 
terwards emit any red fumes ; it rifcs wich a Icfs 
degree of heat tlian when pure ; it afts with ids 
vigour on Fixed Alkalis and Abforbent carths» 
Laftly, we ihall here relate an experiment made by 
that Chymift, which leems to prove that the Ni- 
trous Acid lofcs its moft charafteriftic properties, , 
and entirely changes its nature, by bang combined 
with Spirit of "Wine. 

Mr. Pott examined the thick liquor left in the 
retort when the dulcified Spirit of Nitre is diftilled 
off. By analyzing it he obtained an acid liquor, 
of a yellow colour, and of a fomewhat cmpyreu- , 
matic fmell. This Acid was followed by foma 
drops of a red empyreumatic Oi! ; and there re- , 
mained at the bottom of the dirtilling veflM a 
black, Oiining, charred matter, like that which 
remains after the firft reftification of a fetid Oil, 

The Oil extrafted from this refidue is a portion . 
of that which helped to conftitute the Spirit of j 
"Wine ; being feparattrd therefrom by the Nitrous [ 
Acid, in the fame manner as that treated of in th£ I 
preceding procefs, and called Sweet Oil of Vuriei^ I 
IS feparated by the Vitriolic Acid. But as the Ni- 
trcus Acid, which is weaker than the Vitriolicj 
doth not fo effedbually decompofe the Spirit of 
Wine, the Oil obtained in the preient experimedt 
is in fmaller quantity than that procured in the dif- 
rillation of a mixture of the Vitriolic Acid with 
Spirit of Wine, 

As to tiie Acid which Mr. Pott drew off in hia 
experiment, there is great reafon to think it a parE | 
of that which was an ingredient in the mixture, 
namely, of the Nitrous Add. And yet Mr. Pott 
having faturated with a fixed Allcali one part of 
the refiduum, which he had a mind to examine be- 
fore the Acid was feparated from it by diftilJation, 
and expefting this matter to contain a regenerated 
S 2 Ni'.ra> 
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Nitre, he threw it on a live coal ; but was furprifcd to 
fee it burn without tlie leaft fign of detonation i and 
thence concluded that the Nitrous Acid had chang- 
ed its nature. This experiment, he thinks, may 
furnifh hints for the tranfmutation of Acids ; and 
he is of opinion that the Nitrous Acid loles its vir- 
tue of detonating, in the prefent cafe, only becaufe 
its inflammable part, to which it owes its diftin- 
guilhing properties, hath deferred it, and joined 
with that of the Spirit of Wine. 

Indeed, if the Acid obtained by Mr. Pott, 
\vhich being reduced to a Neutral Salt doth not de- 
tonate, derives its origin from the Nitrous Acid 
that was combined with the Spirit of Wine, there 
is no doubt of its being depraved in a peculiar 
manner, and having entirely changed its nature. 
But may we not fuppofe it to have another origin ? 
May it not be the Acid of the Spirit of Wine itfelf, 
refulting from the decompofition of that mixt in 
the diftillation ? 

Mr. Navier, whom we mentioned in our Ele- 
ments of the I heory, €xtra6ied a v^:ry fingularoily 
liquor from the mixture of Spirit of Wine and 
Spirit of Nitre, without diftillation, and even with- 
out the help of fire. He put equal parts of the 
two liquors, by meafure, not by weight, into a 
bottle, which he flopped clofe with a good cork, 
fattened down with pack-thread. Nine days after- 
wards he found about a fixth part of the mixture 
feparated from, and floating on, the reft of the 
liquor. This was a very fine sethereal Oil, very 
limpid, and almoft as colourlefs as water. 

In another experiment Mr, Navier fubftituted a 
folution of Iron in the Nitrous Acid for pqrjs Spirit 
' of Nitre ; and with this fglution he ippixed a| ^rfial 
weight of Spirit of Wine. From the mixtvAe; ^f- 
■ ter a fermentation which appeared in it. He obtain- 
ed by the fame method an ithereal Oil, like that of 

' his 
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his former experiment ; except that the latter, 
which was at firft as colourlefs as the other, acquired 
a redfiefs in the fpace of about three weeks. He 
conjeftures, with probability, that this colour pro- 
ceeded from fome particles of Iron which were united 
with it, and which gradually exhaled. 

If a few drops ot Oil of Tartar fer deliquitim be 
poured on this Oil as foon as it is feparated, there 
appears at firft no fenfible change therein : but after 
fome time needle-like cryftals Ihoot in it, which 
are a true regenerated Nitre j and if the bottle be 
then unftopped, the liquor emits a moft pungent 
nitro-fulphureous odour ; which leaves no doubt of 
this Oil's containing a Nitrous Acid. When it is 
thus freed of its Acid, by means of the Oil of 
Tartar, k is much more volatile than before. 
• Neither the Vitriolic nor the Marine Acid is ca- 
pable of feparating fuch an Oil from Spirit of , 
Wine : but the Nitrous Acid always produces it, 
even when it is not concentrated, and doth not 
fmoke. 

It is very -certain that this Oil derives its origin 
from the Spirit of Wine : but there are not yet ex- 
periments enough made upon it to enable us to 
fpeak very accurately about the manner in which 
this liquor is formed, or of the caufe of its fepara- 
rion from the Spirit of Wine. 
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PROCESS III. 

Spirit of Wine combined with the Acid cf Sea-falt* 

Dulcified Spirit of Salt. 

MIX together, little by little, in a glafs retort; 
pwo parts of Spirit of Wine with one part 
.flof . Spirit of Salt. Set this mixture to digeft for a 

S 2 . montii 
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month in a gentle heat, and dillill it, till nothingi 

reniMn in the reiorc but a thick matter, 

OBSERV ATIONS. 
The Acid of Sea-falt is much lefs difpofed ta 
unite with inflammable matters than the other two 
mineral Acids -, and therefore, though it be ever fb" 
highly concentrated when mixed with Spirit otf 
Wine, it never produces an etfcrvtfcence compa*- 
rable to that which is produced by the Spirit of 
Nitre. Neither the proportion nor ftrcngth of the 
Spirit of Salt, rcquifice topri:pare the Sweet Spin* 
of Salt, are unanimouQy agreed upon by Authors; 
Same direft equal parts of the two hquors ; whila 
others prefcribe from two to lour or five parts of J 
Spirit of Wine to one part of Spirit of Salt. Sonie 1 
ufe only common Spirit of Salt ; others require the 1 
Smoking Spirit diftilled by mcais of Spirit of Vw 
triol. Laftly, feme order the mixcuiie to be diftiy- | 
led, after fome days digeftion 1 and others content j 
themfelves with bardy digefting it. The whol« I 
depends on the degree of ftrength which the Sweef - 
Spirit of Salt is intended to have. This compofi* 
tion, as well as the Sweet Spirit of Nitre, isefteem- 
cd in medicine to be very aperitive and diuretic. 

When the mixture of Spirit of Salt and Spirit of 
Wine is diftilled, there comes over but one liquor, 
which apjseai's homogeneous. This is the Sweet , 
Spirit of Salt. The nature of the Marine Acid is 1 
not changed in this combination : the Acid is onljF 
weakened and rendered more mild ; but in other 
refpefts it retains its charaderiftic properties. 

Some Authors pretend that an Oil is obtained by 
dift'lling the mixture for the Sweet Spirit of SalCjJ 
but others cxprefsly deny the fact. This variel 
(nay be occafioned by the quality of the Spirit e. 
Wine employed. It would not be furpriling 'ti\ 
3 Spirit of Wine, which qontains much Oil that \fs1% 
unnc»"f 
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tinnecieffary to its nature, and, as it were, adventi- 
tious to ic, Ihould yield an Oil when diftillcd with 
Spirit of Salt. 

The thick refidue, found in the retort after diftil- 
lation, contains the moft ponderous part of the 
Acid, united with part of the Spirit of ^inc. If 
the diftillation be continued to drynefs, there re- 
mains in the retort a black charred matter, much 
like that which is left by the combinatioiis of Spirit 
of V\ ine with the other Acids. 

A Sweet Spirit of Salt may aifo be pi'cpared by 
digefting Spirit of Wine with, or diftilling it from, 
metallic compofitions replete with the Marine Acid 
adhering but flightly to them ; fuch as Conofive 
Sublimate, and Butter of Antimony* Part of this 
Acid, which is very highly concentrated, quits the 
metallic fiibftance with which it is but fuperficially 
combined, in order to unite with the Spirit of 
Wine. If Butter of Antimony beufed for this pur- 
pofe, Mr. Pott, the Author of thcfe experiments, 
obfcrves that a Menurius Vita precipitates \ which 
is nothing elfe, as we obferved in its place, but the 
reguline part of the Butter of Antimony deferted by 
its Acid. 



■■H' 
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Oils^ or Oily matters^ that are Joluhk in Spirit of 
Wine^ fefarated from Vegetables^ and diffolved by 
means of that Menflruum, Tin^ures ; Elixiri j 
Varnifhes. Aromatic ftrong waters. 

PUT into a matrafs the fubftances from which 
. -yew, intend to extract a TinQure, havjng firft 
powdpd them, or pulverized them if they are capa- 
ble of iv.. Pour upon tjiem Spirit of Wine to the 
^epth 9^ iW^e iingcrs breadth. Cov^r tlie . m acrafs 
, . . S 4 wiih 
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with a piece of wet bladder, and tic it on with pack- 
thread. Make a little hole in this bit of bladder 
with a pin, leaving it in the hole to keep it flopped. 
Set the niatrafs in a fand-bath very gently heated^ 
If the Spirit of Wine diQblve any part of the body, 
it will accordingly acquire a deeper or lighter colour. 
Continue the digeftion till you perceive that the 
Spirit of Wine gains no more colour. From time 
to time pull out the pin, to give vent to the va- 
pours, or rarefied air, which might otherwife burft 
the matrafs. Decant your Spirit of Wine, and 
keep it in a bottle well corked. Pour on fome frefli 
Spirit in its ftead ; digelt as before -, and go on in 
this manner, pouring on and off freih Spirit of 
\\ ine, till the lall come oft' coloiylef^. 

OB S ERVAT 10 NS. 

It is cciTimonly iaid that Spirit of Wine is the 
fohvnt of Oils and oily matters : but this propofi- 
tion is too Q;cneral ; for there are fev'eral forts of 
Oils and oilv matters which this menftruum will 
not d irdve. Of this number are the Fat Oils, 
Bees-Wax, and the other Oily compounds of that 
kind. Properly fpeaking, itdiflblves but two forts 
of oily iiibltanccs ; namely, Eflential Oils, and BaN 
fams or Refins, which are matters of the fame kind, 
differing from each other only as they are more or 
lefs thick ; and Oils that are in a faponaceous ftate. 

In our Elements of the Theory we have explain-^ 
ed our opinion on this head, from a Memoir on the 
fubjedt printed among thofe of the Academy for 
1745. To repeat it in a few words : we take the 
cauie of the folubility of Oils in Spirit of Wine 
to be an Acid, which is but fuperficially united 
wi:h them, and fo as ftill to retain its properties. 

The principal proofs on which we found this 
opinion are drawn from that property of Eflential 
Oils, Ballams, and Refins, which are naturally fo- 

lublc 
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luble in Spirit of Wine, that they become fo much 
the lefs fdluble in this menftruum, the oftener they 
are diftilled or reftilied ; and from that which Fat 
Oils, or other Oily matters, nafurally indiflbluble 
in Spirit of Wine, polfefs of becoming more and 
more foluble therein the oftener they are diftilled. 
We flievved that diftillation lefiens the folubility of 
Effential Oils, Balfams, and Refms, only by de- 
priving thele iiibftances of part of the manifeft Acid 
which they contain, and which is the caufe of their 
folubilicy ; and that Fat Oils, and other oily mat- 
ters, naturally indiflblvable in Spirit of Wine, are 
by the fame operation rendered capable of diffolving 
therein, only becaufe it difcovers and partly extri- 
cates an -Acid, which is naturally combined with 
them ib intimately that it is entirely deprived of 
adlion, and all its properties pcrfedly malked. If 
thefe principles be well attended to, and if it be re- 
collefted withall, that Spirit of Wine unites with 
Water preferably to Oils ; infomuch that if it be 
mixed with water when it hath diflblved an Oil, it 
quits the Oil to unite with the water •, that for the 
fame reafon it is not capable, when very aqueous, 
of diflblving any Oil, leeing that as Oil and water 
are not fufcepiible of contracting any union, it mufi: 
thert defert its phlegm to unite with the Oil ; which 
it cannot do, becaufe it hath a greater affinity with 
phlegm than with Oil ; and, laftly, that if Oil be 
combined v^ith any faline fubftance, which makes it 
foluble in water ; tiiat is, if it be in a faponaceous 
ftate, it will then remain diflblved in Spirit of 
Wine, without being precipitated by water, or will 
be diflblved by a very aqueous Spirit of Wine, and 
frequently much better than by a highly reftified 
Spirit : if thefe things, I fay, be confidered, we 
fhall eafily perceive what muft be the effedt of di- 
gefting Spirit of Wine wi^h any vegetable fubftance 
whatever. 

Spirit 
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Spirit of Wine diffolvcs all the Eflentid Oil, 
Balfaniy and Refin contained in any vegetable ; and 
as thefe matters are not fallible in water, they may 
be feparated from the Spirit in which they are dif* 
folved, by lowering it with much water. It in- 
ftantly becomes white and opaque, like milk ; the 
oily parts gradually unite, and form confiderable 
maflcs, efpecially if they be refinous. This is the 
method commonly made ufe of to extrad the Re- 
fins of Scammony, Jalap, Guaiacum, and feveral 
other vegetable fubftances, which it would be dif* 
ficult to procure by any other means. 

If the matters digefted with Spirit of Wine 
contain any faponaceous juices, the Spirit will take 
up thofe juices alfo. But as Soaps arc foluble in 
water, as well as in Spirit of Wine, they cannot be 
feparated by the addition of water from the Spirit 
in which they are diflblved. Whatever quantity 
of water therefore you mix with a Spirit that is im- 
pregnated with fuch juices, no feparation thereof 
will be produced ; and for the fame rcalbn the fa- 
ponaceous matters will be diflblved by a very aque- 
ous Spirit of Wine. 

Spirit of Wine impregnated with fuch parts of 
any vegetable fubftancc as it is capable of diflfolv- 
ing is commonly called a ^inSlure. Several" Tinc- 
tures inixed together, or a Tindure drawn from 
fundry vegetable fubftances at the fame time, and 
jin the fame veflel, take the name olzn Elixir. 
Tin6tures or Elixirs impregnated with* Refinous 
matters only are true Varnijhes. Ail thefc prepara- 
tions are made in the fame mannncr ; to wit, as 
idirefted in our procefs. We fliali only arid here thiit 
jf the fubftances from which a Tindhirc or Elixir 
is to be made contain too much moilturc, it is pw:^ 
per to free them from it by gentle deficcation ; efpe- 
pally if you defign that the : Tinftune fhouhJ = be 
WjcU innpregnattd with the ipiiy and-xefi^us-panx:: 
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for their cxcefs of mrafture uniting with tlie Spkii 
of V\ inc would weaken it, and render ir unable 10 
aft on ihofe matters, which it cannot dilTolve when 
it 19 aqueous. 

Vegetable fubftances which have been repeatwUy ' 
digefted with different parcels of Spirit ot Wine, 
till the laft would exiraft nothing, are deemed to 
be exhaufted of all their Eflcntial Oils, and fapo- 
naccous juices : but if they contain moreover any 
Fat Oil, Wax, or Gum, thele principles will ftill re- 
main therein after the digeltion, in the fame quan- 
tity as before ; bccaute Spirit of Vtinc is incapable 
of diflblvingthcm. 

With regard to the Fat Oil and Wax, this is not 
at all furprifing : we have explained in another 
pfece why thefe matters are indiflbluble by Ardent 
Sph-its : but as for the Gum, it would feein, ac- 
cording to the genera! principles ahovementioned, 
that it fhould be foluble in that menftnium, even 
with more eafe than Refins -, as it confilU almt^ 
entirely of water, with which Spirit of Wine is 
known to unite more eafily than with Oils. Indeed 
there is a!fo a little Oil in its compofition : but this 
Oil feems to be in a perfeftly laponaceous ftaie ; 
for Gum dillblves wholly and eafily in water, with- 
out leflening its tranfparency in the Icaft. 

I own that it is extremely difficult to give a very 
fatisfaflory account of this matter. We may how- 
ever venture to throw out Ibme conjeclures con- 
cerning it, deduced trom what hath been already 
laid, relating to the caufe of the folubility of Oils 
in Spirit of Wine, We Ihewcd that the Oils which 
difiMvc in this menftruum derive that property from 
a manifeft Acid, which is united with diem but 
fuperficially, and in fuch a manner as to retain al| 
its virtue % but that if this fame Acid be too jnti^ 
matcly united with the Oil, fo as to have no manL- 
fe& power, but be in a manner dcftroyed, and, coi>- 
vevKd, 
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verted as it were into a Neutral Salt, it will not 
then produce this efFefl:, 

A modern Author * relates two experiments 
which agree very well with this opinion, and indeed 
confirm it. He mixed together Oil of Vitriol and 
Oil of Turpentine, with a view to imitate by art a 
bituminous matter •, which, we know, is not at all, 
or at leaft fcarcely, foluble in water. Thefe two 
matters being united together produced a red, thick 
compound, which by evaporation became like a na- 
tural Bitumen. 

The Author oblcrves that when this mixture is 
juft made it diiTolves in Alkohol ; but that in Ibme 
time it changes its nature, and communicates 
fcarce any part of its fubftance to that folvent. Now 
whence can this difierence arife, but from this, that 
when the mixture is new, the Acid is as yet but fu- 
. perficially united with the Oil, and combines with 
it more and more intimately, as the mixture grows 
older. 

a 

The fame Author, having repeated the experi- 
ment with Spirit of Vitriol, obtained a compound 
which continued always very foluble in Spirit of 
V^'ine : becaufe Spirit of Vitriol being much weaker 
and more aqueous than Oil of Vitriol, was incapa- 
ble of combining fo clofely with the Oil of Turpen- 
tine, as that concentrated Acid did in the former 
experiment. By the by, there is great r^afon tojbc- 
lieve that the very intimate union of a mineral Acid 
with an oily matter is the true caule why Bitumens 
will not dilTolve in Spirit of Wine. 

It feems therefore pretty probable that the Acid 
which makes the Oil of Gummy matters foluble 
in water, and reduces it to a faponaceous ftate, is fo 
intimately united with that Oil, that itlofes its pro- 

per- 

*^ Mr. Eadows^ in a little Engliih Book, entitled the Modern 

Jpotlsecarj, 
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perties, and is in a manner converted into a Neu- 
tral Salt. Now we know that fuch Salts are foluble 
in water, but are not fo, for the moft part, in Spi- 
rit of Wine, 

If your Tinfturejt or Elixirs be not fo ftrong or 
ib faturated as you oeiire, you may by diftillation 
abftraft part of the Spirit of Wine which they con- 
tain, and by that means give them fuch a degree of 
thicknefs as you judge proper. But the Spirit of 
Wine thus drawn off conftantly carries along with 
it a good deal of the aromatic principle. It is a 
■truly Aromatic Strong water. This Spirit of Wine 
alfo carries up with it a portion of thin Oil, which 
is fo ^much the more confiderable as the degree 
of heat employed is greater : and this is the reafon 
why it becomes of a milky colour when mixed 
with water. 

If you intend to make an Aromatic ftrong water 
only, you need not previoufly extrafl a Tindlurc 
^^from the vegetable fubftance with which you mean 
to prepare your water : you need only put it in a 
cucurbite, pour Spirit of Wine upon it, and diftill 
with a gentle heat. By this means you will obtain 
a Spirit of Wine impregnated with all the odour 
of the plant- 
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PROCESS I. 

^ariar analyzed by dijtillation. The Spirit^ Oit^i 
and Alkaline Salt of Tartar. 

IN T O a ftone retort, or a glafs one coared witfe^l 
lute, put Ibme white Tartar broken into fmjli bica 
oblerving that one half, or at leaft a full third, 
the veffei be ieft empty. Set your retort in a revw*-! 
berating furnace. Fit on a large ballon, having k.T 
fmall hole drilled in it v lure it exaftly with fat lutftj, 
and fecure the joint with a Unnen cloth fmeardfe 
with tute made of quick-lime and the wtute of a 
c^. Apply at firft an exceeding gentle he»J 
■which will raife a limpid, fourilh, pungent wate^ij 
having but little fmell, and a bicteriih tafte. 

"When this firft phlegm ceaies to come off, la- 
creafe your fire a little, and make the degree oif 
heat nearly equal to that of boiling water, A 
thin, limpid Oil will rife, accompanied with white 
vapours, and with a prodigious quantity of air, 
which will ilTue out with fuch impetuofity, that if 
you do not open the httle hole in the receiver 
time enough to give it vent, It will burft the veficls 
■withexploGon. An acid liquor will rife at the fame 
time. Continue the diftillation, increafing the heat 
by infenfible degrees, and frequently unfl:opping 
the little hole of the receiver, till the elaftic vapours 
ceaic to ifllie, and the oil to diftill. 

Then raife your fire morcbokUy. The acid Spi" 
rit will continue to rife, and will be accompanied 

with 
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with a black, fetid, empyreuraatic, ponderous, and 
very thick. Oil. Urge the fire to the utmoft extremity, 
fo that the retort may be of a perfeft red heat. 
This violent fire wil! raife a little Volatile Alkali, 
befidcs a portion of Oil as thick as pitch. When 
the diftillation is finifhed, you will find in the retort 
a black, faline, charred matter, which grows hot 
■when wetted, attrafts the moifture of the air, runs 
per deliquium, and hath all the properties of a Fixed 
Alkali. 

The mafs, being expofcd to a naked fire in the 
open air, burns, confumcs, and fs reduced to a 
white aih, which is a fiery, cauftic. Fixed Alkali. 

OBS ERVATION S. ' -^ 

The matters qualified to produce a Ipirkuou* 

liquor by fermentation do not all contain the juft 
and accurate proportion of Acid necefiiiry to con- 
iliiutean Ardent Spirit. Many of them, the juices 
of fruits for inftance, and efpecially that of the 
Grape, are replete with a fiiper- abundant quantity 
of Acid, more than concurs to form that produ^ 
of fermentation. This fuj-er-abundant ,^cid, com-- 
bined with fome of the Oil and earth contained ia 
the fermented liquor, produces a fort of Salt, which 
hangs for a while fufpended in that liquor, but after 
fonie time, when the Wine ftands quiet in a cogl 
^jilace, feparatcs from it, and forms a ftone-liltc "' 
"iincruftation on the infide of the vat in which the 
■Wine is kept. This matter is called -larldr. 
A ..The Lec9 of Wine refemble Tartar, in as much 
it^. they contain, and yield when analyzed, the fame 
.principles; but they diftcr from it in this, that they 
j:pntain, moreover, a greater quantity of earth, of 
,-.f>hIegifi, and a little Ardent Spirit, which arc oniy 
mixed, but not united, with its tartarous Acid. 
|:.The refiriue, or fort of extrad, which remains 
yff,. the cvsurbiie after Wine hutli bucn deprived 
Ah ,. of 
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of its Ardent Spirit by diftillation, hath alio a great 
conformity with Tartar. It even contains that 
portion ot Tartar which remained fulpended in the 
Wine at the time of its diftillation : and accordingly 
this rcfidue of Wine, being analyzed, yields the fame 
principles with Tartar. 

•Hence we fee that liquors, which have under- 
gone the fpirituous fermentation, confift of an Ar- 
dent Spirit and a Tartarous Acid fufpcnded in a 
certain quantity of Water. 

In the analyfis of Tartar there ^re feveral things 
worthy of notice. The firil: is the vaft quantity of 
Air which this mixt body yields when it begins to be 
decompofed. The chief difficulty attending its 
analyfis arifes from this air; v/hich iffues out and 
exerts its elaftic force with fuch impetuofity, that 
all the precautions above mentioned are no more 
than neceflary to prevent the burfting of the vejflels. 
The fingular nature of the thin limpid Oil, 
which rifes with this air, after the firft acid phlegm, 
deferves likewife our particular attention. Ihis Oil 
is one of the moft penetrating we know. Boer- 
haave, who diftilled I'artar without having a vent- 
hole in his receiver, was obliged, in order to prevent 
its burfting, to apply it to his retort with a lute fo 
weak that moft of the elaftic vapours might per- 
fpire through it ; and he obferved, that, though the 
neck of his retort eiy:ered above five inches into 
the mouth of his receiver, and was luted on as 
clofely as pofTible with fuch a lute, yet this light 
Oil of Tartar conftantly returned back again, as 
it were, and pervaded the fubftance of the lute, 
fo that a good deal of it dropped into a difh 
placed on the outfide on purpofe to receive it. This 
Oil is probably rendered fo- aftive and fubtile, only 
by having been exceedingly attenuated by the fer- 
menting motion. This experiment is one of thofe 
which fufEciently prove the neceflity of employing 

re- 
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receivers having a fma!l vent-hole, that may be 
opened and Ihut as occafion requires. 

The laft remark we flial! make, on the produjaiona 
of Tartar by diftillacion, relates to the caput mar- 
tuum found in the retort when the operation is 
finiflied. This refidue is very ditferent from that 
which other vegetable matters afford : for, when they 
are decompofed in clofe veflels, they leave nothing but 
a mere charred matter, in which no faline property 
appears, and from which no Fixed Alkali can be 
obtained, but by carrying their analyfis to the ur- 
moft 1 that is, by burning them in the open air. Tartar 
on the contrary, only by being diltilled in clofe 
veffels, without burning it afterwards in the open 
air, is changed into a lubftance which hath all the 
prc^rties of a Fixed Alkali. This is probably 
owing to the Tartar's containing the principles re- 
quifite to form a Fixed Alkali in a much greater 
quantity than they are to be found in any other fub- 
ftance. As Tartar thus alkalizated in clofe vellela 
ftill contains much inflammable matter, it might 
be employed with advantage as a reducing flux kl 
feveral operations of metalKirgy, 

Of all the vegetable matters we know, calcined 
Tartar yields the grcateft quantity of Fixed Alkali -, 
which is likewife very pure, and therefore much ufed 
in Chymiftry. 

Burnt Lees of Wine alfo afford a great quantity of 
Fixed Alkali, which is of the fame nature witli 
that of Tartar. This Salt is ufedin different trades, 
and particularly in dying. The French Vinegar- 
makers collcifl quantities of thefe Lees, which they 
make up into cakes and dry : while it is in this 
flate they call it Gravdk or Gravelie ; and Cendre 
Gravelie when it is burnt. 

If the extraiS of Wine, which remains after the 
Spirit is drawn off, were gently evaporated to dry- 

" , and that dry matter burnt like Tartar or Gra- 
VoL. II. T vaUi^ 
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■velle, it would be a fort of Ceiidre gravelie very 
rich in alkaline Salt. 



PROCESS II. 

'■- The Dspuralion of Tartar. Cream and Cryjiats 
■> of Tartar. 

REDUCE to a fine powder the Tartar you 
intend to purify, and boil it in twenty five or 
thirty times as much water. Filter the boiling li- 
quor through a flannel-bag, and then gently eva- 
porate fonic part of it: there will foon form on its 
luriacc a faline cruft, which is the Cream of 'Tar- 
tar. Let your liquor coo], and there will adhere 
to the fides of the veflel a great quantity of a cryf- 
tallized faline matter, which is Cryftal of Tartar. 

BS ERVJT IONS. 

Tartar, when taken out of the vats in which 
it forms, is mixed with a confide^able quantity of 
earchy parts, which are not intimately united there- 
with, but adulterate it. This extraneous earth 
makes about two fifths of the whole weight of 
common Tartar; but white Tartar, which is the 
beft. contains but about a third part of earth. 

The method of refining Tartar, and freeing it 
from this adventitious earth, is very fimple, as ap- 
pears from the procefs. Earthy matters, which are 
not intimately combined with an Acid in the form 
'of a Neutral Salt, are not dillblublc in water : for 
which reafon the water, in which crude Tartar is 
boiled, difiblves the faline part only, which paflcs 
with it through the filter; but doth not diflblve the 
'earth of the Tartar, becaufe that earth is not com- 
bined 
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bined with the faline part, and Co being only 
pended in the hquor remains on the filter. 

The faline parts of the Tartar, though they 
nowfeparaced from the grofs earth with which they 
were mixed, are not yet perfeftly pure. 1 hefc 
firft Cryftals of Tartar have a difagreeable ruflec 
colour, and are not tranfparent : this is owing to 
their being coated over, as it were, with a fatty mat- 
ter, which alfo is foreign to their nature, and may 
be feparated from them without decompofing them 
in the Jeaft. 

The Cryftals of Tartar are but feldom peffeftly 
depurated in Chymical Laboratories; becaufe the 
operation doth not ufually fucceed well on fmall 
quantities : but there are manufaftories which do it 
by the great, and fiipply the Chymifts, as well as 
the (everal tradefmen, with very fine and very pure 
Cryftals of Tartar. Thefc manufactories are chiefly 
fet up in the neighbourhood of Montpellier. Mr. 
Fifes, a celebrated Profeflbr of Medicine, hath in 
the Memoirs of the Academy for 1725 defcribed 
the operation as performed in one of thefe works. 
He tells us that having feparated the earthy part 
from the Cryftals of Tartar, by boiling and filter- 
ing, they difiblve them again, and boil them in large 
caldrons, mixed with a white faponaceous earth, 
which cleanfes and whitens them to perfeftion. 

The faponaceous earth is found near the works ; 
but it is not tlie only one that may be employed for 
this purpofe, fince, as Mr. Fifes obferved, they 
have fucceffively made ufe of feveral different earths 
in that very work, and that the earth they now ufe 
hath not been long employed. There is realbn to 
think that moft faponaceous earths might anfwer the 
purpofe of refining Cryftal of Tartar : but one ne- 
ceflary condition is that they be altogether indiflbluble 
by Cryftal of Tartar, which being acid dilToIves 
many forts of earth ; for, if they had not this qua- 
T z lity, 
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Hty, they would form a Neutral Salt with the fa- 

iine part of the Tartar, the nature of which they 

would intirely change, and convert it into Ibluble 

Tartar, as will appear by the experiments dMC-l 

follow. 



CHAP. IV. 



Crystal of Tartar combined with SEVERAt^ 

SUBSTANCES. 



PROCESS I. 

CryJJai of tartar combined with Abforbent Earlhs_. 
Soluble Tartars. 

BO I L an Abforbent Earth, fuch as Chalk, 
in a pan with water ; and, when you perceive 
the Earth thoroughly divided and equally diftributed 
through the water, throw into the pan, from time to 
time, fome pulverized Cryftal _of Tartar, which 
will excite a confiderable cfFervefcence. Continue 
thefe projeftions, till you obrerve no effervefcence 
excited thereby. All the Abforbent Earth, which 
obfcured the tranfparency of the water, and gave it 
an opaque white colour, will gradually difappear 
as the Cryftal of Tartar combines with it -, and 
when the combination is perfeifted, the liquor will 
be clear and limpid. Then filter it, and there will 
be left on the filter but a very fmall quantity of 
Earth. Evaporate all the filtered liquor with a gen- 
tle heat ; and then let it in a cool place to fhoot. 
Cryftals will form therein, having the figure of fiat 
quadrangular prifms, with aimoft always one, fome- 
tipiestwo, of the angles of the prifm (liaved down, 
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38 ic were ; and then the furfaccs ar each end are ob- 
lique anfwering to thofe dcpreflcd angles. Thefc 
cryftals are a Neutral Salt which readdy diflblves in 
water j a true Soluble Tartar. 

OBSERVATIONS. 

Crystal of Tartar is a faline fubftance of a 
fmgular nature. Though it cryftallizes like a 
Neutral Salt, yet it is not one ; it hatli only the form 
of one ; its principal properties being thofe of 
an Acid. Neverchclei's it is not a pure Acid; for 
it is united with a certain quanrity of Oil and of 
earth, which give it the property of cryftalHzing, 
and is fcarce difiblvable in water. It is a middle 
fubflance between an Acid and a Neutral Salt. Ic 
is an Acid half- neutralized ; on which account it is 
capable of afting like an Acid on all fubftances 
folobleby Acids, and foof being converted into a 
perfeftly Neutral Sah by combining with them to 
the point of faturation. 

In the experiments made to neutralize Cryftal of 
Tartar, Fixed AlUaline Salts alone were formerly 
ufed, Meff. Duhamel and Grofle were the firft who 
difcovered that A bforbent Earths might be fubftituted 
for AlkaHs, and would produce nearly the fame effeifts 
on Cryftal of Tartar. The experiments made by theft 
two Academicians in conjunction are circumftantial- 
ly related in two curious Memoirs on this fubjeft, 
given in by them jointly, and printed with thofe of 
the Academy for ly^i and 1733. From thefe 
Memoirs we took the procefs here given, and Ihall 
alfo borrow from thence moft of the remarks we are 
now going to make. 

Stone-limeho!ds, as it were, the middle place be- 
tween mere Abforbent Earths and Fixed Alkalis, 
Now, feeing Cryftal of Tartar may be converted 
into a Neutral Salt by either of thefe two fubftances, 
it follows that lime ought to produce the fame effeft 
T 3 vi'^'a. 



J 



278 Elements of the 

upon it. Accordingly Mefl". Duhamel and Grofle 
found it to be fo upon trial j having formed, with 
Lac Calcis and Cryftal of Tartar, a Neutral Salt 
perfcifUy like that which refults from the union of 
that faline matter with Chalk, Cremor calcis, or 
that falino- terrene pellicle which forms on lime-wa- 
ter, produced the fame effeift : but, what is moft 
lingular is, that lime-water itfelf, though it be cleaft 
and limpid, and conlequently doth not feem to con- 
tain any earthy particles, produced nevenhelefs 4, 
great effervefcence witli Cryftal of Tartar, and neu-r, 
traiized it as perfedily as Ciemor caicis, or watn*' 
ever fo much impregnated with Chalk. This arifeSi 
from hence that a great quantity of the falino-ter-' 
rene matter, which forms the Cremsrcakis, is diffolvt ' 
in the hnje- water. 

Though lime-water neutralizes Cryftal of Tar- 
tar as perfeftly as Chalk does, and though thft 
Cryftals of Soluble Tartar, or Neutralized Tartar. 
thereby produced, be like thofe which have Chalf" 
for their bafis, yet MelTl Duhamel and Grofle ol 
ferved fome differences worthy of notice betweei 
the phenomena accompanying the production of" 
thefe two Neutral Salts, which refemble each oth^ 
fo much that they feem but one and the fame fpecic^^ 
of Salt. The principal difference confifts in thisj^ 
that the water containing the Tartar neutralized by' 
Chalk is very limpid, and leaves but a very fmaU. 
quantity of earth on the filter ; wherL*as the lime-, 
water with which Tartar is neutralized leaves on the 
filter a confiderable quantity of earth. 

This muft appear the more furprifing that the 
water replete with Chalk was, before its union with 
the Cryftal of Tartar, turbid and opaque 1 whereas 
the lime-water was clear and limpid at the firft. 
Meff. Duhamel and Grofle fufpeft this to arilc from 
hence, that tiie effervelcence excited, whJc the Cryf- 
tal of Tartar diflplves the matter contained i(i 
lime 
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lime-water, is greater than that which is produced 
by ics union with Chalk fufpended in water. 

" If weconfider, fay they, that in a great effer- 
" vefcence a confiderable quantity of the acid 
** Spirit is evaporated, wefhall eafily perceive, that, 
" the more of that Spirit efcapes, the more of the 
" earth of the Tartar will be precipitated. Now, 
" as the effervefcence with lime-water is more confi- 
*' derable, and as there is lefs alkaline earth to 
" check, as it were, and reftrain the Acid, than in 
*' the experiment with Chalk, a greater quantity of 
*' the acid Spirit may efcape ; which being entirely 
" loft will caule more earth to precipitate in 
*' this cafe than in the other, where the Acid is at 
. " once attracted by a great deal of alkaline earth : 
" and accordingly this was the realbnihat ourTar- 
" tar diflblved by Chalk depoficed, in cryftallizing, 
" a grey earth, which was Icarce perceivable in the 
'* experiment made with lime-water. 

" Yet perhaps, fay they, an Acid, which we 
" fufpeft to be contained in lime, may have partly 
" occafioned the precipitation of this earth," The 
exiftence of this Acid, which thefe gentlemen at 
that time only fufpeAed, hath been fincc demonftrated 
by feveral experiments, and particularly by ihofo 
which Mr. Malouin hath publilhed. This Acid is 
the Vitriohc, which in combination with fome of 
the earth of the lime forms a fort of Selenitic Salt ; 
which adds greatly to the probability of MefT Du- 
hamel and Grofle's laft conjecture. I Ihall now 
explain how 1 conceive the Vitriolic Acid in lime 
may occafion the copious precipitate which falls in 
I lime water, when Cryftal of Tartar is neutralized 
by it. 

The quantity of Vitriolic Acid contained in 
I ' lime is very inconlidcrable ; lb tliat to con- 
f vert it into a Neutral Salt requires its intimate union 
[ with a very fmall quantity of the earthy and abfor^ 

L. 
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bent pans. Hence it comes to pafs, that, when 
■water is poured upon Quick-lime, m order to make 
Ijme-water, it in fomc fort divides the lime into 
two parts. All the particles of Abforbent Earth, 
which had not contra6:ed an union with the Acid, 
are at firft barely fufpended in the liquor, the tranf- 
parency of which they deftroy, giving it an opaque 
white colour ; and this is what makes ihe Lac calcis: 
but they foon feparate from it, and fall to the bottom, 
in the form of a precipitate i bccaufe they are roc 
folublc in water. By this precipitation the liquor 
becomes limpid, and remains impregnated only 
with fuch ot the earthy paas as are united with the 
Vitriolic Acid, in the form of a kind of Neutral 
Salt, and have by that union acquired folubility. 
But as the Vitriolic Acid found many more Ablbr- 
bcnt parts in the lime than were receflary to neu- 
tralize it, it in a manner over-dofed icfclf with 
earthy parts, and thereby exceeded the bounds of 
a perfoS neutrality. 

On the other hand, it hath been fhewn that Cryf- 
talofXartaris an imperfeift Neutral Salt. Now thcfe 
two Salts, which are neither of them perfeiSly Neu- 
tral, differ from a perteftly Neutral Salt by properties 
direiSIy oppofite to each other; feeing the Selenitic 
matter in Lime exceeds in its abforbent or alkaline 
■quality, and Cryftalof Tartar exceeds, on the con- 
trary, in acidity. 

^hat mull be the confequence, therefore, of 
mixing thefe two faline matters together? The 
Aime as when an Acid is mixed with a Fixed Alka- 
i^fc; that is, the Salt which exceeds in acidity will 
fcombine with the Hi per- abundant alkaline earth oi 
the Selenitic Salt; fo that thcfe two faline matters 
■will both become perfeftly Neutral Salts. Yet thefe 
two Neutral Salts have not the fame degree of folu- 
bility in water. The neutralized Cryftal of Tartar 
diffolves vef y readily in water, and is for that reafon 
called 
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called S^uble Tartar : the Selenitic Salt, on the con- 
iraryjishardlydiflblvableinitat all. Now the rule is» 
when two Salts of this nature meet together, that 
which is the moft foluble always remains united with 
the water, exctufive of the other, which is forced 
to precipitate. This I imagine to be what happens 
in the prefent cafe ■, and the precipitate which we 
fee fall, in the lime-water employed to neutralize 
Cryftal of Tartar, feems to me to be no other tlian 
the Selenitic Salt of the Lime ; which, being lefs 
foluble than the neutralized Tartar, gives place to 
it, and feparaies from the liquor. 

Indeed we cannot, in my opinion, account for 
the precipitate under confideration, any other way 
than by fuppofing it to be a portion either of the 
earth of the Cryftal of Tartar, or a portion of the 
JLime. Now, either of theie earths may be diflblved 
by Acids ; whereas the precipitate in queftion, ac- 
cording to the obfervations of Meff, Diihamel and 
Groffe, is not fo ; and this ought to be the cafe, if 
the precipitate be nothing but the Selenitic Salt of 
(he Lime, which being a Neutralized Salt, partly 
conftituted by the moft powerfiil of all the Acids, 
muft be unalterable by any Acid whatever. 

Meff. Duhamel and Groffe made a great many 
experiments on the combinations of Cryftal of Tar- 
tar with different forts of earths. The refult of 
the whole is, that there are fome earths which this 
Acid diffolves, and which contratft fuch an union 
with Cryftal of Tartar, that they not only change 
Its external charafler, that is, its tendency to cryf- 
tallize, and its indiffolublencfs in cold water, but 
alfo entirely alter its tafte and other qualities. In a 
word, thofc earths produce on this Salt all the effefts 
of alkaline Salts. Thefe earths are fuch as are call- 
ed Abforbent Earths; ftone-lime, animal-lime, 
cretaceous earths, a portion of calcined gypfiim, 
andofpotalhi inihort, all fuch as diftilled vine- 
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gar is capable of diflblving : this is the mark by 
which thole eanhs, which are qualified to ncutraUze 
Cryftal of Tartar and to render it folubic, may be 
diftinguifbcd. 

Mcff. Duhamcl and Grofie found alfo upon 
trial that there are other earths, on the contrary, 
which are, in a manner, inaccelfible to the Acid 
of Cryftai of Tartar ; that they take up, indeed, 
the gioITcfl: and redundant Oil of the Tartar, but 
without atfcfting its faiine part at all : and if thtfe 
earths are ever obferved to form any union with 
the Cryftah of Tartar, as happens in the refining 
houfes near Montpellier, that union is only fuper- 
ficial' not intimate; and therefore it alters none of 
the characters of the Salt. Among thefe earths 
are the clayey, bolar, Tandy earths, and others of 
that kind. Hence MeiT. Duhamcl and Grofie con- 
clude that thefe are the earths which ought to be 
employed in the purification and whiieningof Cryf- 
tai of Tartar. Vinegar is here alfo the teft by 
which it may be known whether an earth intended 
for this purpofc be fit for it: for you may be fure 
that it will form no union with Crj-flal of Tar- 
tar, if the Acid of Vinegar be incapable of dU^ 
folving it. 



P^. PROCESS II. 

'Gry/i^l of Tarlar combined ivitb Fixed Alkalis. Tbt 
. .Vegetable Salt. Saignette'i Sail. 1 be decampofuier^ 
. of Scluble 'Tartars. 

IN eight parts of water diflblve one part of a very 
pure alkaline Salt, perfeftly freed from the 
phlogifton by calcination. Heat this lixivium in a 
llone pan fet on a fand-bath, and from time to 
time throw Lntok a little powdered Cream or Cryf- 

u\ 
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tal of Tartar. Each projeftlon will excite a great 
efFervefcence, attended with many bobblci, which 
will rife to a confiderable hcighih one over the other. 
Stir the liquor when the cffeirefcence ceafcs, and 
you will fee it begin again. 

When no cEFervefcence appears upon (lining die 
liquor, add a little more Cream of Tartar, and the 
iame phenomena will be renewed. Go on thus till- 
you have obtained the point of petibft iamration. 

Then filter your liquor. If die Alkali you made 
ufe of was the Salt of Soda, cvaporare your li- 
quor quickly to a ptllicle, and there will fhooC in 
it cryllais of nine fides rel'embling a cofiin ; the 
bottom part thereof "teing concave, and Itreaked 
with a great many parallel lines j and this is ^^- 
neSte's b'eii. If you have employed any other Al- 
kali but Soda, or the bafis of Sea- Salt, evaporate 
your liquor flowly to the confiftence of a lyrup: 
let it ftand quiet, and there will form in it cryftals 
having the figure of flatted parallelopipeds ; and this 
ffi the Vegelable Salt^ or 'Tartahzed Tartar. 

OBSERVATIONS. 

Seeing pure Abforbent Earths arc capable of 
neutralizing Cryftal of Tartar, and converting it 
into Soluble Tartar, there is flill more reafon to 
cxpe»5i: that Fixed Alkalis Ihould poffefs the fame 
property, as they have a much greater affinity with 
Acids : and accordingly Cryftal of Tartar always 
forms, with every fpecies of ihtfe falts, a Neutral 
Salt which is a Soluble Tartar. 

A Soluble Tartar, formed by the union of Cryflal 
of Tartar witii Tartar converted into an Alkali 
by fire, hath been long ufed in medicine as a gen- 
tle faponaceous purgative, known by the names 
of Tartarized Tartar, or the Vegetable Salt. But 
the Soluble Tartar; prepared by combining Cryftal 
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of Taitarwith the Alkali of Soda, which, as Wc 
remarked before, is analogous to the bafis of Sea- 
fait and different from alt other Alkalis, was not 
well known to Chymills till jjjc yeari?;^!. when 
M. Boulduc publilhcd the preparation in a Memoir 
printed with the Academy's colLciion for ihatyear*. 

Not but that it was very much ufed before that 
rime : for it had been for fevcral years in lugh re- 
putation, and prefcribed inftead of Tartarized Tar- 
nr, which became almoft quite neglcfted. But 
M. Saignettc, a Phyfician of liochelle, who wai 
the firrt inventor and vender of this Salt, did not 
ptiblil}i the preparation of it, which he kept as a 
fccrei : and this probably contributed not a littla 
to that great efteem which this medicine had ac- 
quired ; for men are naturally inclined to put a 
much gveater v^ue on fccrets, than on what is uni- 
vertally known. He gave it the name of Sal Pely- 
ebrefium ; and the publick called it alfo Saignetie'j. 
Salty and Rochelk Sail, Since the difcoveries of M, 
Geoft'roy and M. Boulduc were puWi(hed, the tne- 
thod of preparing this Salt hath been no fecret : it 
was defcribed in Dirpenfatories, and every Apothe- 
cary hath made it ever fince. 

Saignecte's Salt, as well as every other Soluble 
Tartar, melts when laid on live coals, boils up, 
emits fmoke, and leaves a black charred matter 
behind. This relemblance of Saignetre's Salt to 
Tartarized Tartar, joined to the fmeil of the va- 
pour which exhaled in burning it, and which is the 
fame with that of Tartar, were the firft notices 
that led M. Boulduc to fuppofe this Salt to be a 
Sohible Tartar. On examining the alkaline coal 
produced by the calcination, and comparing it with 

* It could rot be any longer concealed ; for M. Geoffroy 
having made fome experiinenis on the fame fubjeft, without 
fcnowing any thing of what M. Boulduc had done, likewife 
ililcovered it. See ihe HiJto/y of the Academy for 173 1, p. 3;- 
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that left by Tartarizcd Tartar, he perceived there 
was jbme difference between them. At laft his 
friend, M. Grofle, having adviied him, as he tells 
lis in his Memoir, ^o combine Cryftal of Tartar 
with the Salt of Soda, and to examine the new 
Salt that would refult from their union, M. Boul- 
due immediately fufpefted that it muft produce a 
(pecies of Soluble Tartar, which might poUibly 
prove to be the Salt in qucftion. Nor was he 
miftaken in his conjedture: for with theictwo faline 
fubftances he actually compoTed a Salt perfc»5tly like 
Saignette's. 

Under the head of Borax wc remarked that it 
contains an Alkali like the bafis of Sea-falt. This 
Alkali is not perfectly neutralized by the quieting 
Salt which is alfo contained in Borax : for its alka- 
line propenies are fo perceptible as to have led fome 
Chymifts to think that Borax was only an Alkali of 
a panicular kind. This induced M. le Fevre, a 
Phyfician at Uzes, and one of the Academy's cor- 
refpondents, to combine Cryftal of Tartar with 
Borax, and to examine the refult. He communi- 
cated to the Academy his experiments on this fub- 
jeft i by which he found that the combination of 
thefe two faline matters forms a Soluble Tartar, but 
greatly different from Saignette's Salt -, efpecially in 
that it doth not cryllallize, but reinains in the form 
of a gummy matter, and retains all the Acidity 
natural to pure Cream or Cryftal of Tartar : a cir- 
cumftance which is very remarkable. 

Mr. Lemery liad the curiofity to repeat M. le 
Fcvre's experiment, and found that this lingular 
Soluble Tartar had the properties afcribed to it by 
the inventor. The procefs he recommends for mak- 
ing the experiment with fuccefs is as follows : 

" Take four ounces of Cryftal of Tartar finely 

" pulverized, and two ounces of Borax carefully 

*' powdered, and put thefe two Salts into a flint- 

2 *' glafs 
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*' glafs body. Pour on them two ounces of watef^ 
" and fet the cucurbite in a fand-bath. Warm it 
** with a gentle fire, and then increafe the heat fo 
•» as to make the liquor boil for a quarter of an 
« hour 1 which mill produce a perfett diflblution of 
" the Cream of Tartar and Borax. After the dif- 
•• folution of thele two Salts united together, the 
" liquor will remain clear and limpid, though the 
*' boiling hath diHtpated a good deal of it. If the 
*' hquor be ftill further evaporated, the remainder 
*• will have the confiftence of Honey, or Tur- 
" pentine : and, if the evaporation be carried ftiJJ 
*' farther with a gentle heat, the matter remaining 
" will in colour refcmble the gum of a plumb-trecy 
»' and yield to preffure as that does ; and, if it be 
•' expofed to the air in a damp place, it will grow 
*' moift and run, almoft like Sale of Tartar :" a 
new and fingular property, which belongs neither 
to Borax nor to Cryftal of Tartar, when they are 
not combined together. 

All Soluble Tartars are eafily decompounded, by 
maans of a certain degree of heat. They yield in 
diftiliation the fame principles as Tartar ; and the 
Alkali that remains, when they are perfe£lly cal- 
cined, confifts of that which the Tartar naturally 
affords, and of the alkaline matter with which it 
^^^^ was converted into a Neutral Salt, 
^^^L Thefe Neutral Salts, refulting from the union of 
^^^B Cryftal of Tartar with any alkaline matter, are 
^^^B alio decompounded by Acids, even by Vinegar, 
^^^B which neverthelefs is an Oily Vegetable Acid, and 
^^^B confequently of the fame kind with Cryftal of Tar- 
^^^m tar. The realbn of this is that the Acid of Vine- 
P gar, though blunted by much phlegm and oil, muft 

i be confidered as a free and pure Acid, when com- 

r pared with Cryfta] of Tartar ; which is ftill rrtore 

embafaffed with heterogeneous matters, fo as to be 
a femi-neutral Salt. 
^^_. , Wh< 
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"When Soluble Tartar is decompounded by an 
Acid, the Cryftal of Tartar, which helped » con- 
ilitute the Neutral Salt, is then wholly recovered. 
This faline matter, being feparated from that which 
rendered it Toluble in water, ceafcs now to be fo, 
and for that reafon precipitates to the bottom of die 
liquor. 

- The Neutral Salts, refulting from the dccompoG- 
tion of Soluble Tartar by an Acid, differ accoraing 
to the Acid made ufe of. From Saignc:ce's Salt de- 
compounded by the Vitriolic Acid Mr. Boulduc ob- 
tained a true Galuber's Salt, and a precipitate of 
Cryftal of Tartar: and this he juftly adduces as a 
demonftrative proof that Saignette's Salt is no other 
than Cryftal of Tartar neutralized by a Fixed Al- 
kali analogous to the bafis of Sea-i'alt. 

Though all Soluble Tartars may bedecompounded 
by Acids, as hath juft been faid, yet ihcy do not 
all forfake their bafes with equal facility. Meff. Du- 
hamel and Grofle found that, in this refped, they 
obferve the following order, beginning with thofe 
which afford t!ie readiefl: and moft copious preci- 
pitate : viz. Soluble Tartar made i. with Potafh; 2. 
with Chalk; 3. with uncalcined Oiftcr fheils ; 4. 
with Stone-Lime i 5. with calcined Oiftcr-fhells; 
6. with Salt of Tartar 1 7. with Salt of Soda -, 8. 
and laftly, Tartar made foluble with Borax is not 
precipitated bydiftilled Vinegar, 

It is not eafy to account for this difference between 
Soluble Tartars. If the Salt of Soda were more 
alkaline than Salt of Tartar, and Borax more al- 
kaline than the Salt of Soda, it might be conjec- 
tured that the more alkaline the matters are with 
which' Cryftal of Tartar is neutralized, the clofer 
is the union it contrafts with them } fince it is plain 
from what hath been faid on this fubjeft, that 
though Soluble Tartars, which have for their bafis 
Abforbenc Earths only, not converted into Lime, 
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are more eafily decompounded than thofe which are 
rendered foliiblc by Limes; and thefe again more 
cafily than rhofe which have a Fixed Alkali for thdr 
'bails. But, on the contrary, the Salt of Soda is 

J-fcfs alkaline than Salt of Tartar, and Borax ftUI 

r ' lefs than the Salt of Soda. 



PROCESS III. 

^"Cryfial ef Tartar comhined with Iron. Cbahfheaud 
'" Tartar. TinSlure of Steel witb Tartar. Soiuhle 
Chalyheated Tartar. 

MI X four ounces of Iron in filingB with one 
pound of white Tartar finely pulverized, 
BoiJ the mixture in about twelve times as much wa- 
ter as you took of 1 artar. When the faJine part 
of the Tartar is diffolved, filter the liquor boiling- 
hot through a flannel bag, and then iet it in a cool 
place. In a very little time cryftals of a ruflet 
colour will Ihoot therein. Decant the liquor from 
thefe cryftals i evaporate it to a pellicle, and fet it 
again to cryftaliize. Go on in this manner till it 
will Ihoot no more, CoHeift all the Salt you have 
thus obtained, and keep it under the name of Chaly- 
.heated Tartar. 

To make the Tindure of Steel with Tartar, 
mix together fix ounces of clean Iron filings and 
one pound of white Tartar in powder. Put this 
mixture into a large iron kettle, and pour thereon 
as much rain-water as will moiften it. Make a 
pafte of this matter, and leave it thus in a mafs for 
twenty four hours. Then pour on it twelve pounds 
of rain-water, and boil the whole for twelve hours 
at leaft, ftirring the mixture frequently, and ad- 
ding from time to time fome hot water, to fupply 
the place of what evaporates. When you have 

thus 
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thus boiled the liquor, lei it ftand quiet for fome 
time, and then pour it off from the I'edimcnt at 
bottom. Filter, and evaporate to the confillencc 
of a Jyrup ; and you have the Tiniiure of Mars 
wilbTartar. The Dilpenlatories generally order an 
ounce of reftified Spirit of Wine to be poured on 
this Tinfture, in order to preferve it, and to keep it 
from growing mouldy, as it is very apt to do. 

Soluble Cbalyhaled Tartar is prepared by mixing 
four ounces of Tartarized Tartar with one pound 
of the Tinfture of Mars with Tartar, and eva- 
porating them together in an iron veflcl to drj-nefs; 
atter which it is kept in a well ftopped phial to 
prevent its growing moift in the air. 

OBSERVATIONS. 

The three preparations of this procefs are tne- 
dicines very well known and much ufed. There is 
even reafon to think that thofe, who firft thought 
of combining Tartar in this manner with Iron, 
had it in thdr view to prepare compofitions ufeful 
in medicine, rather than merely to produce new 
combinations for the improvement of Chymiftry. 
Indeed, were we to confider only the account here 
given of the manner in which thefe three compofi- 
tions are made, we fhould be inclined to think 
Cryftal of Tartar incapable of diffolving Iron fo 
thoroughly and radically, that from the union of 
thefe two fubftances a Neutral Metallic Sa't fhould 
arifc, a Tartar neutralized and made Ibluble by 
Iron. For it is very certain that the firft of thefe 
preparations, which is called Lhalybeated Taitaf, 
is nothing but the faline part of Tartar diflblved by 
boiling water, and then precipitated and cryftallizcd 
along with particles of Iron -, that are reduced, 
at moft, into a ruft or a crocus only, but have 
contEaftcd no union with the Cryftal of Tartar, 
which remains as Acid and as indiffoKible after this 
Vol. II. U pre- 
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preparation as before. Accordingly it Is called only 
CbalybeatedTartar, and not ScTubte Chatybeated Tar- 
tar : and, as this latter name hath been given only 
to the Tartarized Tindurc of Mars compounded 
with Tartarized Tartar-, that is, with Tartar ren- 
dered foliiblc by a Fixed Alkali, and not by Iron ; 
there is reafon to prefume, that the Tinfture of 
f Mars alone was not thought worthy of being called 
Insoluble Chalybeated Tartar; but tiiat the name 
^importing Tartar rendered foluble by Mars belonged 
wtD that 1 infhire only when compounded with a true 
Soluble Tartar. 

It is neverthelefs very certain that the Tinifture of 
Mars made with Tartar contains a true Soluble 
Chalybeated Tartar -, that is, a Neutral Salt confift- 
ing of Cryftal of Tartar united with Iron, and ren- 
dered foluble by that union. The long boihng 
neccflary to prepare this Tinfture gives the Acid of 
, Tartar time to difiblve the Iron radically, and to 
unite very clofely therewith : but this is not the 
cafe in the preparation of Chalybeated Tartar ; to 
inake which the Tartar is boiled irr water only as 
long as is neceflary for the dillblucion of its falfne 
pans-, that is, about a quarter or half an hour; in 
which fpace the Acid of the Tartar can fcarcc be- 
gin to a£t on the furface of the Iron : for Acids 
have not lb quick an effedl on metals as on Alkalis 
and Abfbrbeni F.arrhs. Metallic fubftances, being 
vaftly more compaft, are not near fo foon diffolvcd 
' by Acids, and efpeciaily by Vegetable Acids 
' weakened with heterogeneous matters, as the Acid 
' of Tartar is. 

thought the diflblution of Iron by Tartar a 
point of fiifficient importarce to deferve a little more 
'~ attention than hath commonly been given to itj 
and for that reafon refolved to examine, and trace 



with care, the phenomena oUervable i 
tion. 
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As the cnide Tartar, employed in making the 
Tanarized Tinfture of Mars, is replete with many 
oily and earthy parts, which cannot but obfhuifl the 
diflbliiiion of th^ Iron, and prevent our feeing 
clearly how that diffijlutjon is carried on, I thought j 
it btcter to make ufe of Cream or Cryftals of Tar- 
tar, which, being pure and freed fiom all thofe he- 
terogeneous parts, diffolve in boiling wattr withouc 
prejudicing its cranfparency. 

I therefore pulverized Cream of Tartar, and dif- 
folvcd as much thereof in boiling water as it wo'jjd 
tnke up. This folution I poured boiling hot into 
a matrafs, at the bottom of which I had laid fome 
fine Iron wire cut into little pieces. I let the matrafs 
in a faod-bath ; and having heated it fo as to make 
the liquor boii, I obfcrved that the inftant before it 
boiled the liquor began to aft very perceptibly upon 
the Iron, in the fame manner as other Acids aft 
Upon metallic ilibftances ■, that is, there appeared 
on the furfaces of the little bits of Iron fmall bub- 
bles, which immediately rofe to the furface of the 
liquor, and fucceeded each other lb faft, that they 
formed lines or jets feemiogly continued from the 
furface of the Iron to the furface of the liquor, 
which little by little acquired a fmall tinge of yel- 
low. 

When the liquor was heated fo as to boil, the 
difiblution (till went on, but much more brifkly, 
and the liquor acquired a deeper colour. After 
boiling about an hour, the liquor, which at firft 
was very clear, became turbid, and of an opaque 
white ; which made me think that fome of the 
Cream of Tartar dlflblved therein began to pre- 
cipitate. 

I let tlie whole boil fome time longer, and the 
white precipitate becoming more confidcrable, I re- 
- folved to filter the liquor, which pafled througk 
clear and^ tinged with a greenilh yellow. There 
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remained on the filter a whitilh fediment, which 1 

found to be true Cream of Tartar. The filtered 
liquor tailed much like a folution of copperas. I 
evaporated it in a glafs bafon, fet it in a fand-heat, 
but no pellicle appeared ^ which made me conclude 

-that it would produce no cryftals : accordingly hav- 
ing taken fome of it out of the bafon, when it was 
conficjerably reduced by evaporation, and fet it in a 
cool place, no cryftals (hot in it. 

1 he reft of the liquor I evaporated to drynefs : 
it left a blackifli brown refiduum, which had the 
fame tafte with the liquor before evaporation, but 
much ftrongcr. This refiduum melts very readily 
in the mouth, without leaving on the tongue the 
leaft gritty particle. Being expofed very dry to the 
air, it grows moift, and runs into a liquor in a very 
little time. It diflblves eafily and readily in a very 
fmall quantity of cold water. This folution being 
mixed with Fixed Alkalis, in various proportions, 
doth not grow turbid, or drop any precipitate ; 
but with a decodion of galls it makes ink. Acids 
give n a much clearer colour, and at firft produce 

: no precipitation ; but, in a quarter of an hour, 

, there appears a precipitate much of the fame colour 
with the folution. This precipitate is no other than 
Cream of Tartar, tingeti of a ruflet colour by thq 

: liquor, which groWs turbid and a little whitifh when 

. the precipitate begins to form. 

Thefe experiments, and the circumftances at- 
tending them, will not allow us to doubt the truth 
of what I advanced concerning the Tinfture of 
Mars made with Tartar ; viz. that it is nothing but 
Cryftal of Tartar by which Iron is diflolved, and 
which is rendered foluble by that metal. We fee at 

• the very firft that Cryftal of Tartar a^fts upon Iron, 
)uft as other Acids do. Indeed this metallic folution 
is not precipitated by Alkalis: but we know that 
Alkalis poflefs the. property of diflblying Iron, 

cipc- 
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efpecially when the metal is previoufly divided by 
an Acid ; fo that there is reafon to think this may 
be the cafe when an Alkali is mixed with our Sohi- 
ble Chalybcated Tartar. 

As this Soluble Tartar is a faponaccous and oily 
Salt, it is alfo poffible that it may be diflblved en- 
tirely by the Alkali, without fuftiring any decom- 
pofition 1 efpecially as Alkalis decompound Neutral 
Merallic Salts by means only of the Wronger affinity 
which they have with the Acids, than with the Me- 
tals, of which thofe Salts are compounded. Now, 
as our Soluble Chalybeated Tartar is compoundtd 
of that Metal which the Alkali diflblves with the 
greateft eaft, and of that Acid with which it hath 
the lead: affinity of any, it is very poflibie that it 
may not have a greater affinity with the Acid than 
with the metallic bafis of this Sale, and lb be un- 
capable of decompounding it. However, as this 
Soluble Chalybeated Tartar makes a black liquor 
with a decoftion of Galls, and as nothing but Iron 
diflblved by an Acid hath that property, it may be 
fafely concluded that this Salt really conlifts of iron 
djflblved by the Acid of Tartar. 

The precipitate which a folution of this Salt I 
fall, on the addition of an Acid, is another proof 
that it confifts of thefc two principles : for this 
precipitate can be no other than the 1 artarous Acid, 
which, being the weakell: of all Acids, is leparated 
from the Iron by the Acid added to the folution 1 
which Acid unites with the martial bafis, and forms 
another Neutral Metallic Salt, according to the 
Acid employed. Laftly, the great folubilitj- of 
the deficcated rcfiduum of the Tincture of Mars 
made with "I artar is a very ftrong and dcciilve proof 
that this refrduum is no other than Iron difiblved 
by the Acid of Tartar: for what clfe can it be?/ 
Nothing but Iron and Cryftal of Tartar is made 
U 3 ufe 
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ufe of in the operation; and neither of thefe two 
fubftances fingly is fo foluble as this new body. 

We know, moreover, that Cryftal of Tartar, 
which itfclf is incUflbluHe, forms a Soluble Tar- 
tar when combined with pure Abforbent Earths, 
though thefe matters be ftill more indiffolvable than 
it, or rather, are not foluble at all. Hence it is 
very natural to conclude that our refiduum is a 
Tartar rendered foluble by Iron. This Chaly- 
bcated Tartar is even more foiuble than any other 
fort of Soluble Tartar; for it very readily grows 
moid in the air, and runs wholly into a liquid ; on 
which account it is not fufceptible of cryftallization. 

I return to one of the circumftances attending my 
experiment, which it is proper I (hould account 
for ; though I have hitherto only mentioned it, 
without more particular notice, that I might not 
break the connection between fads and the confe- 
quenccs refulting from them. The circumftance 
I mean is the precipitation of the Cream of Tartar 
diffolved in the liquor, which, I faid, happens when 
the faline folution hath boiled upon the Iron about 
an hour. This precipitation of the Cream of Tar- 
tar may be partly occafioned by the evaporation of 
the water in which it is diflblved : for the water 
having taken up, as was faid, as much Cream of 
Tartar as it was capable of diflblving, when the 
quantity of water comes to be Ifflened, a propor- 
tional quantity of Cream of Tartar rnuft precipi- 
tate. 

But fome other caufe muft alfo contribute to 
produce this precipitation : for, as I boiled my li- 
quor in a matrafs, the evaporation of the liquor 
could not be confiderable, and yet the precipitate 
was very copious. Moreover, I repleniflied the ma- 
trafs with much more water than was neceflary to 
replace what had evaporated ; yet I could not re- 

dif- 
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diflblve the precipitated Cream of Tartar, nor cveo 
lenfibly leflen its quantity. 

The true caufe of this effed I take to be as fol 
lows. When the folucion of Cream of Tartar 
hath boiled for feme time upon the Iron, and dil- 
folved a certain qiianticy thereof, a proportional 
quantity of Soluble Chalybeated Tartar is formed. 
Now as this Salt is much more foluble in water 
than Cream of Tartar, and as water always takes 
up the more foluble Salts, preferably to the lels 
ibluble, it is not forprifirg that Cream of Tartar, 
being one of thofe faline liibftances which diflblve 
with the greateft difficulty, /hould on this occafion 
Teparate from the liquor, and precipitate ; yielding 
its place to a o'ak which hath a much greater affinity 
witli water. 

Hence it appears that to re-diflblve the Cream of 
Tartar, and render it capable of continuing to Aif- 
folve the Iron as efficacioufly as before, it is noc 
fufiicient that frelh water be added 1 but the folution 
of the Soluble Chalybeated Tartar already formed 
muft be entirely decanted, and frefh water poured 
on the refidue ; and then this water, not being im- 
pregnated with any Soluble Chalybeated Tartar, 
w.ll be capable of re-diftblving the Cream of Tar- 
tar, and every thing will go on as at the beginning 
of the opei-acion, til! the Cnam of Tartar come 
to precipitate again, for the fame realbn as before, 
ami make a repetition of the fame management 
ncceffary. The liquor is far from being faturateit.1 
with Soluble Chalybeated Tartar, when the preci- 
pitation of the Cream of Tartar renders it necefiary 
to decant it : lb that the water mull: be often re- 
newed, if you carry the operation to the uimoft j 
and then all thefe Ibiutions muft be added together 
and evaporated either to dryneis, it you defire to 
have the Salt in a dry form, or to any other degree 
you think propei". 

U 4 This 
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.'. This method I followed at firft : but as it is ex- 
ceeding long and tedious, though perhaps the beft 
and as 1 wanted to have a moderate quantity 
of Soluble Chalybcated Tartar, with lefs trouble 
and. in lefs time, if poflible, I rcfolved to try whe- 
ther or no Cream of Tartar, though feparated from 
the liquor and undiiflblved, were ftill capable of 
ading on the Iron with fuch efficacy as to diffolvc 
it. I therefore continued to boil the tartarous folu- 
cion on the filings of Iron, notwithilanding the 
precipitation of the Cream of Tartar, taking care 
only to add frefli water from time to time, as di- 
rtdted in the procefs for the Tartarized Tindure of 
Mars, to replace what evaporated ; and I obferved 
that, in faft, the Cream of Tartar, though not 
perfeftly diflblved, but only divided and agitated 
by the motion of boiling, ftill continued to aft upon 
the Iron ; lb that the liquor, after boiling feven or 
eight hours, was fo impregnated as to yield by eva-^ 
poration a reafonable quantity, in bulk, of Salt in ^ 
dry fcH-ra. 
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PROCESS IV, 

Cryfi^^ ^f ^(^Ttar combined with the reguline part of 
Antimony. Stibiated or Emetic ^lartar, 

PULVERIZE and mix together equal partsi 
of the Glafs and of the Liver of Antimony. 
Put this mixture, with the fame quantity of pul- 
verized Cream of Tartar, into a veflel capable of 
containing as much water as will diflblve the Cream 
of Tartar. Boil the whole for twelve hours, from 
time to time adding warm water, to replace what is 
diflipated by evaporation. Having thus boiled your 
* liquor, filter it while boiling hot j evaporate to dry- 

nefs \ 
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nefs ; and yoii will have a faline matter which is 
Emetic Tartar. 

OBSERVATIONS. 

The Glafs and Liver of Antimony are no Dthcr» 
as was faid in its place, than the metallic earth of 
Antimony feparated from the redundant Sulphur of 
that mineral ; but ftill retaining fuch a quantity of 
phlogifton as to poITefs, excepting its metalline 
colour, nearly the fame properties with Regulus ot" 
Antimony, and efpecially its Emetic quality, and 
its fohibiiity in Acids. Indeed thefe two prepara- 
tions feem to have more of an Emetic quality . 
than tlie Regulus itftlf, and therefore are emplnycqT 
preferably to all others in the preparation of Emetii; J 
Tartar. A 

h is not yet afcertained in which of the princj; I 
pies of Andmony its Emetic virtue refides. Wf j 
are fure however that it cannot be afcribed to itj..j 
earthy part : for the calx of Andmony, when et\-^ 
drcly deprived of all phlogifton, is not Emeticvl 
nor even purgative ; as is evident from the effefis'l 
of Diaphoretic Andmony and the Pearly matter. 

Some Authors think Antimony contains an Ar^ 
fenical principle, to which they impure its Emedc 
quality : nor is their opinion altogether void of 
probability. For thii arfeniral part feems to be in- 
dicated by fevcral oF the propi-rties ot Andmony, 
and particularly by its affinities with other metallic 
fubftances, in which it very nearly refembles Ar- 
fenic. But this doth not amount to a pofitive proof: 
for we can draw nothing but probable conjectures, 
at moft, from fuch analogies. 

Other Lhymilts think the Emetic virtue of Anti- 
mony depends on the union of its metallic earth 
with its phlogifton. This opinion feems to me 
piuch more probable than the other : for by only 
fecombinirig a phlogifton with the earth of Anti- 
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Qiony deprived by calcination of all its Emetic vir- 
tue, that virtue is pcrfeftly rcftored, and the Re- 
gulus thus revivified is no lefs Emetic than that 
which never underwent calcination. 

However this be, it is certain that Cream of 
Tartar acquires an Emetic quality, not by barely 
uniting with one of the principles of Antimony, but 
by diflolving entirely the reguline or femi-reguline 
part thereof •, and that its Emetic quality is fo much 
the ftronger the more of that fubftance it hath dif- 
folved. This is the refult of feveral experiments 
made on the lubjeft by Mr. GeoiFroy. 

That gentleman coUedted feveral parcels of Eme- 
tic Tartar, having different degrees of ftrength. " I 
*' employed, fays he, * an ounce of each of thofe 
Emetic Tartars : I rubbed them feparately with an 
equal weight, or fomething more, of a black flux 
made of two parts of red Tartar and one part 
of Nitre calcined together. Thefe mixtures I 
put into different crucibles, formed like invert- 
*' ed cones : I kept them in a melting heat till 
*' the Salts in fufion funk, and appeared like a 
*^ fmooth oil at the bottom of each crucible. I 
** then let the fire go out •, broke the crucibles when 
*« cold, and found the refufcitated Regulus in a mafs 
*' at bottom. 

'' Out of one ounce of the weakeft EUnetic Tar- 
tars I obtained from thirty grains to one dram 
eighteen grains of Regulus. From one ounce 
of filch as were of a middling ftrength I got one 
dram and an hajf ; and the nioft violent yielded 
me two drams and ten grains. 

I he power therefore of the ftrongeft Emetic 

Tartars, continues he, depends on the quantity 

of Regulus of Antimony diffolved by the Cream 

*^ of 1 artar, and the nearer the preparations of 

Antimony, on which the folution of Cream of 

Memoirs of the Academy for 1734.. p. 421. 

" Tartar 
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" Tartar is boiled, are to the form of a KcgiiKis OP I 

" ^ Glafs, ihe more violent is the Kinetic Tartar j f 
'* becaiife the Vegetable Acid of the Tartar ad^ I 
" then more imniediati'Iv upon the Emetic partoif j 
" the Antimony, anddiflulves more of it." J 

Mr. Gcoffroy found upon trial that Cream of 1 
Tartar, boiled tor a due lime on Crude Antimonj^ I 
doth indeed dilTolve a httle of the reguHne parti 
thereof i but that the quantity of Regukis diflblve^ 
thereby is fo very fmall, that the f metic Tartar pro- 
duced is extremely weak. I'he grofs Sulphur hin- 
ders ihc Cream of '] artar from afttng on the re- 
guline part, in this cale, wi[h fo much efficacy as 
when the Antimony is properly prepared by freeing 
it entirely from its redundant Sulphur. % . 

Nothing can be added to wliat Mr. Geoffroy hath 
faid on this fubjccl. His experiments are decifive, '< 
and fef the truth he intended to prove in the cleai'eft i 
light. 

Mr. HofFman affirms that Emetic Tartar lofes J 
part of its virtue by being boiled too long. A very* 
able Chymill: goes lb far as to fay that Tartar \ 
ought not to boil above fix or fcven minutes with j 
prepara.1 Antimony ; becaufe longer boiling deflroys 
part of its Emetic quality. Can this arSe frOtn | 
hence, that Cream of Tartar, after diflbiving acer-'j 
tain quantity of the reguline fubftance, feparatrtl 
from it afterwards ? Or is the Cream of Tartar it- \ 
felf decompofcd by too long boiling ? This defervesl 
to be particularly enquired into, as well as the na- 
ture of the Metallic Salt which refults from th« 
union of the Acid of Tartar with the Regulus of 
Antimony. 

Cryfla'l of Tartar ^fls alfo on feveral other 
metallic fubftanccs, and particularly on Lead ; 
with vvh-rh it forms a Salt relcmbling Tartarized 
Tartar in the figure of its cryftals. 

CHAP. 
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CHAP. V. 

Of the Product of Acetous Fermentation. 
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PROCESS I. 

Suhjiances fufceptible of the Acetous Fermentation 

turned into Vinegar. 

TH E Wine, the Cyder, or the Malt-liquor, 
you intend to convert into Vinegar, being firft 
thoroughly mixed with its lees, and with the Tartar it 
may have depofited, put your liquor into a vat ufed 
before either for making or for holding Vinegar. 
This veffel muft not be quite full, and the external 
air muft have accefs to the liquor contained in it. 
Set it where the air may have a degree of warmth 
anfwering nearly to the twentieth degree above o in 
Mr. de Reaumur's Thermometer. Stir the liquor 
from time to time. There will arife in it a new fer- 
mentative motion, accompat.ied with heat : its vi- 
nous odour will gradually change, and turn to a 
four fmell, which will become firpnger and ftronger 
till the fermentation be finifhed and ceafe of itfelf. 
Then ftop your veffel clofe; the liquor it contains 
will be found converted into Vinegar. 

OBSERVATIONS. 

All fubftances that have undergone the fpirituous 
fermentation are capable of being changed into an 
Acid by paffing through this fecond fermentation, 
or this fecond ftage of fermentation. Spirituous 
liquors, fuch as Wine, Cyder, Bctr, being expofed 

to 
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to a hot air, grow four in a very Ihurt time. Nay, 
thefe liquors, though kept with all polTibie care, 
in very clofe velTels, and in- a cool place, degenerate 
at lad, change their natures, and inlcnfibly turn 
four. Thus the produft of fpirituoiis fermentation 
naturally and Ipontaneoufly degenerates to an Acid. 
For this reafon it is of great importance, in mak- 
ing Wine, or any other vinous liquor, to flop the 
fermentation entirely, if you dcfire die Wine fliould 
contain as much Spirit as poffible. It is even more 
advantageous to check the fermentation a litde 
before it comes to the heighth tlian afterwards : be- 
caufe the fermentation, though nackened and in ap- 
pearance totally ccafed, ftill continues in t!ie vefiels ; 
but in a manner To much the lefs perceptible a^ iC"l 
proceeds more flowly. Thus diofe liquors, in which 
the fermentation is not quite finifiied, bu: checked, 
continue for Ibme time to gain mote Spiriti whereas, 
on the contrary, they degenerate and gradually 
turn four, if you let the fpiricuous fermentation go 
on till it be entirely finilhed. 

The produdion of the fecond fermentation, 
which we are now to confider, is an Acid of lb 
much the greater ftrength, the llronger and more 
generous the fpirituous liquor, in which it is excited, 
originally was. The llrengdi of this Acid, com- 
monly called Vinegar, depends likcwife in a great 
meafure on the methods uled in fermenting the vi- 
nous liquor,in order to convert it into Vine,jar: for if 
it be fermented in broad, flat veffcls, and left 00 
grow four of itfclf, the fpirituous parts will be dif- 
lipatcd, and the liquor be four indeed, but vapid 
and effete. 

The Vinegar-makers, to increafe the ftrength. of 
their Vinegar, ufi: certain methods ot which thsy 
make a myflery. keeping them very fecret. How- 
ever, Mr. Bocii.aavc gives us, from fonie Authors, 

the 
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the following defcription of a procefs for making 
Vinegar : 

*• Take two large oaken Vats of Hogflieads, and 
•' in each of thefe place a wooden grate or hurdle, 
** at the diftance of a foot from the tTottoW. Set the 
** veflel Upright, and on the grates place a mode^ 
*' rately clofe layer df green twigs. Or frefh cuttings 
** of the vine. Then fill up die Veflcl with the 
foot ftalks of grapes, conlmonly called xkitKafe^ 
to within a foot of the top of the velTel, which 
*' mufl be left quite open. 

" Having thus pnpared the two veflels, poifr 
** into them the Wine to be converted into Vinegai*, 
fo as to fill one oF them quite up, and the other 
but half full. Leave them thus for twenty four 
hours, and then fill up the half-filled veflel with 
liquor from that which is quite full, and which 
will now in its turn be left only half fulL Foitr 
and twenty hours afterwards repeat the fame ope- 
ration, and thus goon, keeping thevcffels alter- 
nately full and half full during every twenty four 
hours, till the Vinegar be made. On the fecond 
*' or third day there will arife, in the half-filled 
*« veflel, a fermentative motion, accompanied with 
*' a fenfible heat, which will gradually increafe 
" from day to day. On the contrary, the ferment- 
*' ing motion is almoft imperceptible in the fldl 
*• veflel ; and as the two veflels are alternately firll 
and half full, the fermentation is by that means, 
in fome meafure, interrupted, and is only re- 
** newed every other day, in each vefld. 

** When this motion appears to be entirely ceafed, 
" even in the half- filled veflfel, it is a fign that the 
*' fermentation is finilhed ; and thcicfore the vine- 
** gar is then to be put into common cafks clofe 
** flopped, and kept in a cool place. 

" A greater or lefs degree of warmth accelerates 
•* or checks this, as well as the fpu-itugus fermenta- 

" lion 
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*' tion. In France it is finiihed in about Wtecn 
" days, during tlie fummer ; but if the heal df 
** the air be very great, and exceed the twenty 
" fifth degreeof Mr, de Reiiumur's Thermometer, 
" the half-filled veflel muft be filled up every 
*' twelve hours J becaufe if the fermentation be not 
*' fo checked in that time, it will become fo vto- 
" lent, and the liquor will be fo heated, that many 
" of the fpirituous parts, on which the ftrenoth of 
" the Vinegar depends, will be diffipatedi fo that 
" nothing wdl remain, after the fermentation, 
*' but a vapid wafh, four indeed, but effete- The 
** belter to prevent the diflipation of the fpirituous 
*' parts, it is a proper and ufual precaution to clofc 
" the mouth of the half-filled vefle), in which the 
*' liquor ferments, with a cover made aifo of oak 
" wood. As to the full vefiei, it is always left 
*' open, that the air may aft treely on the liquor 
" it contains : tor it is not liable to the fame incon- 
*' veniences, becaufe it ferments but very (lowly." 

The vine-cuttings and grape- rtalks, whii.h the 
Vinegar- makers put into their veiiifls, ferve to in- 
creafe the ftrength o[ the liquor. Thefc matters 
contain a very manifeft and perceptible Acid. Tijey 
aifo ferve as a ferment; that is, they difpofe the , 
Wine to become eager more cxpeditioully and 
more vigoroufly. They are the better and the 
more efficacious for having been once uled, becaufe - 
tliey are thereby thoroughly drenched with the fer- 
mented Acid : and therefore the Vinegar- makers 
lay them by for preparing other Vinegar, after j 
wafljing them nimbly in running water, in order to I 
free them from a vifcid oily matter, which fettles \ 
on them during the fermentation. This matter 
muft by all means be removed ; becaufe it is dif- 
pofcd to grow mnuldy and rot ; fo that it cannot 
but be prejudicial to any 1 quor jii which you put il. 

Al I 
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As the Acetous fermentation differs from the Spi- 
$tuoiis in its produdion, lb it dotli in many cir- 

Tcumitances attending it, i. Motion and agitation 
are not prejudicial to the Acetous i'ermcntatioii, as 
tliey are to the Spirituous; on the contrary, mo- 
derate ftirring, provided it be not continual, is of 
ieiTicc to it. 2. This 'ermentation is accompanied 
with remarkable heat ; whereas the warmth of 
the fpiriiiious iermentation is fcarcc fenfible. 3. I 
do not believe there ever was an inftancc of the 
pour that rifts from a liquor in Acetous ferment 
tion proving noxious, and producing either dilbt^ 
ders or fudden death, as the vapour of fermenting 
Wine doth. 4. Vinegar depofites a vifcid oily 
matter, as hath jiift been oblervcd, very different 
from the Lees and Tartar of Wine. Vinegar ne- 
ver depofites any Tartar ; even though new Wine, 
that hath not yet depohted its Tartar, fliould be 
ufed in making it. 

Tlie following proceffes will give us occaHoa to 
treat of the nature of Vinegar, and the principles 

. of which it confifts. 



PROCESS II. 

7"o concentrate Vinegar by Froji. 

EXPOSE to the air, in frofly weather, thc^ 
Vinegar you dcfire to concentrate. Icicles wilt 
form in it ; but the whole liquor will not freeze. 
Take out thofe icicles : and if you defire a further 
concentration of yoiir Vinegar by this method, the 
liquor which did not freeze the firft time muft be 
expofed to a flronger froft. More icicles will form 
rhereift, which mult likewifc be feparated, and kept 
by themfelves, 'I'he liquor which doth not freeze 
this fccond lime will be a very ftrong concemrar"* 
Vinegar. 

OBSg 
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OBSERVA riONS. 

LrQiJORs, replete Wifli an Acid, freeze with much 
tnoTe difficulty than pure water. Thus, if a very 
aqueous acid liquor be expoled to froft, fome of the 
water in the Liquor will prefenriy freeze ; while the 
reft, being rendered more acid by the reparation of 
the frozen pMegm, will remain fluid, and refift the 
degree of cold which freezes water. Now Vinegar, 
being an acid liquor containing much water, may 
therefore be highly concentrated by freezing its 
phlegm in this manner ; and the more icicles you 
' get from it, the ftronger and more aftive will the 
remaining Vinegar be. 

Mr. Stahl was the fitfl:, I believe, who thus 
made ufe of congelation for procuring a very ftrong 
Acid of Vinegar. Mr. Gcoffroy hath fmce taken 
the fame method. A curious and circumftantial 
account of his experiments on this fubjeft are printed 
in the Memdirs of the Academy for 1739- 

As it was excelTive cold in the winter of that year, 
Mr. Geoffrey took the opportunity of expofing to 
the froft feveral Vinegars of different ftrengths ; 
and he determined the degree of Acidity in each, 
both before and after their concentration, in order 
to compare them, and difcover how much ftronger 
each Vinegar was rendered by the freezing of the 
Aqueous p:irt. To determine the ftrength of the 
Vinegars, he made ufe of the methud pointed o\ic 
by Mr. Ilomberg and Mr. Stahl. This method 
confifts in combining, to the exiift point of la- 
turation, a certain quantity of Vinegar with well 
dried Salt of Tartar. The more Salt of Tartar is 
required to abforb and perfectly neutralize tl.e Vi- 
negar, the Ilronger it muft be reckoned i becaule 
the quantity of Alkali necefiiry to cotiftitute a Net - 
iral Salt is always proportioned ta the quantity of 
^cid in that Salt. 
■ Vol. II. X One 
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One of the Vinegars employed in Mr. Geoffroy's 
experiments, two drams or which were entirely ab- 
ibrbed by fix grains of Salt of Tartar, having been 
concentrated by once freezing, and thereby reduced 
irom eighteen quarts to fix, lie found it fo increa/ed 
in flrengdi diat two drams thereof required twenty 
four grains of Salt of Tartar to abforb them. 

The firft icicles that feparate from Vinegar in this 
procersarepcrfei5ily'clear,andas infipid as water. As 
the Vinegar becomes more concentrated, the plates of 
ice becoming thinner, more fpungy, and flaky like 
Ejow, retain between them fome portion of the 
2icrd 1 and it is proper to begin to fave them as 
Toon as they appear to be fenfibly acid. Mr. Geof- 
^oy carried the concentration of Vinegar as far aa 
the cold of that winter 1759 would allow hitn ; 
and eight quarts of Vinegar, already concentrated 
by frort in the preceding years, being rediicett to 
two quarts and a half by the froft of the J gth of 
January, the coldefi: day of that year, was found 
to be fo ftrong that two drams thereof inquired 
forty eight grains of Salt of Tartar to abforb therti. 
The icicles of this Vinegar, being thawed, re- 
tained fo much ftrength as to require thirteen grains 
of the Salt of Tartar to abforb them. 

Vineoar fuSers no dccompofition by the conge- 
lation of its phlegm, and the coniequent concentra- 
tion of its Acid. What is left ftill contains all the 
I jirinciples of which Vinegar confifts. Its prin- 
F*fiples arc only brought nearer together, and into a 
Tmaller compafs : and fqr this rcafon it grows the 
thicker, the more it is concentrated. When there- 
■fore you defire to concentrate the Acid of Vinegar, 
and at the fame time to purify it, that is, to free it 
from fome of its oil and earth, you muft have re. 
courfe to diftillation. ' ' ' 

Wine, .as well as Vinegir, may be concentrated 
IJ&J' freezing, Mr. Staid txpofed fcveral forts of 
T*' Wine 
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Wiiie to the froft, and by that means fdparated 
from them about two thirds, or three qiiartf-r*, of 
almofl: purephlegm. Theretilainders of the Wines 
fo concentrated were of a /bmewhat thickifh con- 
fidence. They were very ftrong, and kept for fe- 
Veral years without altering, in places where 
the free accefs of the air, alternately cold and hot 
according to the feaforis, would have loured or 
fooiled any other kind of Wine in the fpace of a 
Kw weeks. 

Wine thus concentrated by freezthg is not thereby 
decompofed, any more than Vinegar : it is only 
dephlegmated. By the addirion ot" as much water 
as was fcparated from it, you may reitore it to its. 
former condiiifin ; in which relpeift it differs greatly 
from the refidue of Wine whofe fpirituouS 
part, with a proportion of its phlegm, hath 
been drawn off by diftillation : for though you mix 
that refidue again with the principles you feparated 
from it, you can never make Wine of it again; 
the fpirituous part being no longer in a capacity xi> 
combine with the other principles of the Wine, in 
the fame manner aa before that feparation. And 
this (hews that heat, befides feparating the mofl: 
volatile pares, produces moreover h confiderabb 
change in the diipofitionof thofe which did not. rile 
in the firft diftillation. 

Since the above experiments were made by MefT. 
Stahl and Geoffroy, concentration by freezing is 
pretty frequently praiftifed in laboratories j but on 
Vinegar only, feldom on Wine : becauf:-, when 
Vinegar is thiis concentrated, a much ftronger Acid 
4s .more eafily and more expeditioudy obtained from 
VS^'^ will be fliewn in the following procefs j wherc- 
'as the'didillation, as well as the quality, of Spirit 
jof. Wine. is much the fame, whether the Wine it is 
'/qbtaijV'J' from be concentrated or no. The reafon 
-_c'-Lr-.' jj^r'eace is, that Spirit of Wine, being very 
X 2 light. 
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light, rifcs in diftUlation before the phlegm ; wh'ertf- 
as the Acid of Vinegar, being much more pon- 
derous, rifes only at the fame time with the aque^ 
ous part, or even ai'ter it. 



r R O C E S S III. 

Vinegar analyzed by Dijlillaiion. 

iN T O a glaft or ftone aicurbite put the Vine- 
gar 10 be diftiiled ; fit to it a glals head ; place 
your alembic in the fand-bath of a diftilling fur- 
Jiace, and lute on a receiver. Apply a very gentle 
■heat at firft. A clear, limpid, light liquor -will 
rile, and fall in din:ini5t drops, like water, from the 
.nofe of tiie alembic. 

Continue diftilling this firflr liquor, till the v'me- 

jgar containt-d in the ciiciirbite be diminifhed about 

.a fourth part. Tiien fhift your receiver, and in- 

"crea'e the fire a little. A clear liquor will ftill 

come over, but heavier and more acid than the 

former. Uiftil! in this manner till you have drawn 

-off into your fecond receiver two thirds of the li- 

-*quor that was left iii the cucurbite. 

'.J A thick matter will now remain at the bottom 

of the (till : put it into a retort ; lute on a receiver-, 

\ ^et your retort in a reverberating furnace, and dif- 

■jjill with degrees of fire. There will come over a 

r ^limpid liquor, very acid and (harp, yet ponderous, 

and requiring a great degree of fire to raifc it ; on 

;which account it makes the receiver very hot. It 

hath a ftrong empyreumatic fmell. When the dif- 

tillation begins to llacken, increafe your fire. 

.There will file an Oil of a ietid, quick fmelL At 

iaft", when nothing more will rife with the (trongcfl: 

fire, break the retort, and in it you will find a black 

char- 
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chaereci muter: b(ira it, and, from the afhes lixivi- 
atfid wiljl,,water you will obtain; ji Fixed Alkali. 

" ' B S£ R FATIONS. 

None of the liquors that come over in this o- 
peracion, before the laft fetid Oil, feem to have 
any other projjerties than thole of an oily Acidj 
none of them is inflammable, none of them re- 
fembles Spirit of Wine ; but all of them being 
thrown into the fire cxtinguilh it. Mr. Boerhaave 
however takes notice tliat a Chymiit, named Viganij 
affirms the firft portion of the liquor 'which rifts 
in the diftiUation ot Vinegar to be inflammable, 
and no other than Spirit of Wine. Mn. Boerhaave 
fufpcfted - that this might happen, from Vigani's " 
having diftillid Vinegar too newly made ; and found 
upon trial that Vinegar, being diftilied foon aftei- 
ii was made, yiekied at firft in diftillation a. certain 
quantity ot an Ardent Spidr 1 but that the lame 
thing did not happ;?n in the diftillation ot old 
Vinegar, And this proves that fermentation hath 
the lame effect on Vinegiir as on Wine j that is, that 
though the fermentation which produces thefe li- 
quors leems to be over in a certain dime, when tlie 
violent inteftine commotion ceafes, yet it ftill con- 
tinues in the veflels lor a conficlerablc time after, 
though it be imperceptible. Thus, the portion of 
Ardent Spirit, obtained from fome Vinegars, comcg 
from a fmall quantity of Wine which iHil remains 
unchanged in theli Vinegars, not having had time 
enough to turn four. For it is certain, from the 
experiments of all other Chymirts as well as Mr. 
Boerhaave, that Vinegar, when old enough, yields 
no Ardoni Spirit in diftillation. 

But thotjgh old and well made Vinegar yields no 
ArdentSpirit in diftillation, we cannot thence con- 
clude that it contains none. On tlie contrary, therp 
are experiments which dcmonitrate that fome of the 
X 3 Ar- 
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Ardent Spirit, which was in the Wine before'' 
was turned into Vinegar, Hill remains ; but prt 
b!y (0 combined and blended with the acid pin^ 
tlui i[ c.tnnot be leparated and rendered penceptible 
l»\u 'wy peculiar procefTes, 

iVlr. Geoffi-oy obtained an Arden: %)irit from 

I jLincgar, by dillilHng it as foon as it was con- 

I aiirrated by freezing. " This fpirit, fays he *, is 

1 1* tht- 6rrt liquor that rifcs. At (irft it hath only 

M* me fame degree of inUammabiUty as brandy, 

T ?.* biic, when rc-diftillcd in the balneum maria^ it 

t J* fires gun-powder, like the beft reftified Spirit 

** of Wine; with this diftcrence that our Spirit is 

i' impregnated with an oil of an acrid tal\e and 

■ A*, cmpyreumatic fmell, which makes it yellow, 

; r' and imparts its odour to it. This Spirit, at 

i ^ leaft that wliich comes over firft, retains none of 

I J' the Acid of the Vinegar ; feeing; it iieither changes 

I ^.', the tincture of vjolcts, nor effervefcei with Salt 

„f' of Tartar." 

*. Mr. Geoffroy obferves, that, if Vinegar concen- 
; [frated by freezing be atterwards kept for feveral 
years, no Ardent Spirit will then be obtained from 
I k by diftiliation. And this confirms what we faid 
pf iinconcentrated Vinegar, and gives realbn to 
I .(hink that the Ardent Spirit obtained from Vinegar, 
fither by diftilling it aftt-T concentration by freezing, 
pr by other proceffes of wliich we Ihall treat in the 
icqucl, is foreign to the Vinegar, and is only found 
iherein, as was faid above, becaufe Vinegar con- 
tains a certain quantity of Wine which hath nor 
giccred its nature. For the Spirit of Wine we 
ftbtain from Vinegar doth not hinder our ob- 
taining from it a gre.ic deal of Acid, which being 
more ponderous rifcs after it. Mr. Geoffroy gives 
the following account of the fequcl of his ana^ 
jyfis of Vinegar by diililladon. 
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*' Cbntinuing 10 diftil! Tn a'^lxihetm maria the 
' concentrated Vinegar, of wRfcl) I had employed 
' four pounds two ounces, theft ^i■a5 left, after the 
' diftillation, a refitiuum of fourteen ounces; 
' which could not rife, bccaiile it was too thick. 
' I found it covered with a faline ciiift, which is 
' the true Ellential Salt of Vinegar, and' not of die 
' fame nature with Tartar : for Tartar of Wint; 
' is fcendeis ; whereas this Sail: of Vinegar hath 
' a pungent fmell, being the Acid of Tartar fub- 
' tilized by its union with the Sulphureous parr^. 
' If a fand-bath be nowufcd, inftead of the balneum 
' marixy to carry on the diftillarion without burning 
' tiie matter, part of this Salt will be re'lblved; and 
' yield the laft Acid Spirit, which is the ftroTOeft 
' that can be obtained. ' ° 

" After I had by a fand-heat extrafted. all the 

* Acid Spirit that the feveral refiduums put toge- 
' ther would yield, I found at the bottom of the 
' cucurbite a brown mafs, of the confiftence of a 
'' pretty folid extradl. Of this I put into a retort 

* two pounds, together with fix pounds of fand 
■' weil wafhed and very dry ; wid, applying a gra- 

* duated heat, I firft obtained fix ounces of an 

* Acid Spirit, that fmelt very ftrong of theempy- 
' reuma, and was a little coloured with fome portion 
' of oil : feven ounces of Spirit, having a volatile 
" urinous fmell, came over next: at iafl:, the 
■' white vapours appeared more and more denfe. 
" A volatile concrete Salt adhered to the fides of 
" the ballon, and I found four ounces of a thick 
'* fetid Oil floating on the Spirit. The concrete 
" volatile Salt when colleified weighed two drams. 
" The black matter remaining in the bottom of the 
" retort, being calcined and lixiviated, yielded a 

' fat alkaline Salt, whicli it'is almoft impollible to 
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I have given this account of Mr, Geoffrey's 
lyfis of Vinegar at length, only bccaufe it ditle 
in ieveral refpefts from that defcrlbed in the procc&^i 
which is Mr. Boerliaave's, as well as from rhofe 
delivered by feveraL other Authors, who make no 
mention either of the faline matter, which Mr. 
Geoffroy found on the refidaum of Vinegar after 
its Erlt diftillation in the baltiesm mari^t or of the 
volatile urinous Spirit and Salt, which he obtained 
from that refidiium. 

Thefe differences may arife either from the mi 
net of diftilling the Vinegar, or from Mr.* Geofri 
froy's Vinegar having been concentrated by freez- 
ing, or rather from the quantity, and, above all, 
from the age of the Vinegar examined by thofo 
difTdirent Chym'ifts. 

-, Tlie. dilhJlation of Vinegar Icrves not only to 
leparate its Acid from a confiderable quantity of 
earth and oily parts with which it is entangled, biHi 
alfo to dephlcgiiiate and concentrate it. Yet Mr. 
Lemexi afiirms that Vine^r is not diltilled with a' 
view to dephlegmate it. He condemns the com- 
mon method of throwing away the firft runnings 
3S ufdefs phlegm, and faving only what comes off 
afterwards; having, he tiys,, obferved,. that the 
phlegm of Vinegar cannot be abftraded, like that 
of many other acid liquors, and that what comes 
over firft is almoft as (harp as what riles afterwards, 
he the Sre applied at lirll ever {o fmall. 

There is reafon to think that Mr. Lemeri did 
not carefully enough examine ihe ftrength of tho,, 
Spirit of Vinega-r, at the different ftagesof his dif» 
cillatiop : for Mr. Geofi-'roy, in the iVlemoir abo' 
cited, gives an account of a diftillation of Vinegi 
the produiH: whereof he examined with care, havij ^ 
for that purpofe divided it into five different por. 
tions : and his experiments put it beyond all doubt 
that the firft portions of Spirit of Vinegar are far 
from 
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from being fo acid as the laft. This Vinegar was 
fo ftrong before diftillarion, thst it required fix 
g^HS of Salt of Tanar to abforb two drams of it. 
Two drams of the firft portion of his Spirit were 
abforbed by three grains only of Salt of Tartar: 
the Aeid of' the fecond portion took five grains to 
abforb it. (Each experiment was made with two 
drams of Vinegar.) The third portion was ab- 
forbed by ten grains i the fourth by thirteen, ■ and 
the fifth took no lefs than nineteen : which proves 
that Vinegar, like moft other Acids, may be con- 
centrated by diftitling off the nwft aqueous part, 
which is lighter than the Acid. 

There are therefore two ways of concentrating 
Vinegar, and feparating its moft acid pan, namely- 
diftiilation and congelation. Thefe two mcthoti 
itiay be fnccefliveJy applied to the fame Vinegar, 
and a very powerful Acid obtained by their con- 
currence. Mr. Geoffrey having cxpofed to the 
froft, on the 19th of January 1739, the Jall ruffet 
coloured liquor drawn from the refiduum of diftil- 
}ed Vinegar, found it fo concentrated thereby, that 
it required flxty grains of Salt of I'artaj to abfortx 
two drams of it. 
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CHAP. Vf. 
Xb« Acid of Vikxc^b.. combined with Dipt- 

,, , r£HZNT SUBSTANCES. 



r- I PROCESS I. - 

ffit^tidaf Vim^ar esmhined with alkalint-Jubj, 
:, tes. toliattd Salt- tf 'Tartar^ 6r Ke^ 
^^artar. Detmiipefitioa of that Salt. 

IN T O a glafs cucurbice put fome very pure anS 
well dried Sak of Tartar; and pour on it fonitl 
good dirtillcd Vinegar, by little and little at a tim^j 
An cffervelcence will arife. Four on more Vinega^Tj 
(ill you attain the point of faiuration. Then fit jt^ 
head to the cucurbite ; fet it in a fand-bath ; ana 
having luted On a receiver, diftill with a gentle heal 
apd very flowly, till nothing remain but a dry mafa 
ter. On tbis refiduufn drop a Htcle of the fam 
Vinegar; and it any effervefccnce' appears, ad 
more Vinegar till you attain the point of fatoratiort^J 
and diftili again as before. If you obferve no cm 
(ervefcence, the operation was rightly performed. T 
'li-.. ' ■ ' .< 

'(T OBSERV ANIONS. 

'•■'Vt is not eafy tohit the exaft point of fatiirationtti 
preparing this Neutral Salt % becaufe the oily paits^ 
with which the Acid of Vinegar is loaded, hinde^ 
it from ailing fo briflcly and readily as it would d?"^ 
if it were as pure as the Mineral Acids: and fts 
this rcafon it often happens, that, when we hajis 
pearly attained the point of faturation, the addition.ca 
■^ Acid makes no lenrible efFervefcencc, tliOugh^lie 
'■-' ' Al' 
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Alkali be not yet entirely faturated ; which deceive* 
the operator, and makes him concUide erroneouf^ 
that he hath attained the true point of laturation. 

But he eafily perrcives his miflake, when, afte? 
having feparated from this fahne compound all its 
fuperfluous moifture by diftillation, he drops frefh 
Vinegar upon it : for then the Sales being more 
concentrated, and confequently more aftive, pro- 
duce an effervefcence, which would not have been 
lenfible if this laft portion of Acid, inftead of com- 
ing into immediate comail with the dried Alkali, 
could not have mixed therewith till difpjfed 
through, and in a manner futFocatcd by, that phlegm 
from whicli the Acid of the Vinegar before" neu-» 
trahzed was gradually feparated by its combinirffi 
with the Alkali; that phlegm keeping in, foluticm 
both tiie Neutral Salt already formed and the Al- 
kali not yet laturated. And for this reafon it is nc^ 
ceffary to try, after the firft deficcation of this Salt^ 
which is called Regenerated Tartar, whether or n(i 
the juft point of faturation hath been attained. 

It may alfo happen, that, though the point of fa- 
turation was exadlly hit at firft, tins compound Salt ' 
fhall neverchelefs, after deficcation, effervefce with • 
frelh Vinegar, and therefore not be in a perfeiftly 
neutral ftate at that time. In this cafe the Salt muft 
have been dried by too violent a fire, and partly 
decompounded by an cxreis of heat carrying o^ : 
fome of the Acid, which doth not adhere very 
ftrongiy to the Alkali. This is one of the realbna 
why i: is necelTary that Regenerated Tartar be defic- 
cated with a very gentle heat. 

From what hath been faid, concerning the de(jc- 
cation of this Neutral Salt, it is plain timt the ufe 1 
of it is only to free the Salt from the great quantity 
of fuperfluous moifture wherein it is dillblved: 
which proves that the Acid of Vinegar, like a!| 
qthcr Acids diiTolved in ni\ich water, is feparated 
ftoni 
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from moft of this redundant phlegm by being 
combined with a Fixed Alkali. And hence wA 
muft conclude that the Acid of Vinegar, contaLne4 1 
in Regenerated Tartar deficcated, is vaiily lUonger t 
and more concentrated than it was bi:£bre; and ac^ 
cordingly Mr. Geoffroy, having decompoundql 
this S:ilt, by the mearis of concentrated Oil. of Vi- 
triol, obtained a Spirit of Vinegjir in white vapoury ^ 
which was very volatile .and very ftrong* but petv-^ , 
haps fomewhat depraved widv a taint of the VitiriQlii| j 
Acid. ;„. 

Thou£;h the. Acid of Vinegar is freed, by coo^ ^ 
bining with a Fiyi'd Alkali, fioui a grc^t quanti^ 
ot fiiperfluoiis pljit^gni, a^ was Hicwn aoove ; ,y^t.cu J 
oily parts wim whith it is entangkd IWI cleave tfi.J 
ir : thcfe parts nic not feparaied trcm it by its con.v.| 
verfion into a "Neutral Salt, but, without quittiq^'i 
it.'combme alio \vith the Fixed Alkali j aiui ihijij 
gives Kegenerated Tartar a faponaceous ijuail^ty, ani' 
fevera! other peculiar propeitics. ,-., 

Kcgenerated Tartar, when dried, is of a brow; 
colour. It is femi-volatilci melts with a very gpn^ti 
tie heat, and (?iGn refembies an untliious liquuf t 
which indicates its containiag an Oil; wlien caT^ 
upon live coals, it flames; and, when diftillp_ 
with a ftrong hear, yields an ai5hual Oil i ail whi,cJ(^^J 
evidently proves the exiftence of that Oil. ,*i| 

This Salt is fithible la Spirit of" Wine; aqualigj] " 
■which it piobjbly owes alfo to its Oil. , It lequixe^l 
about fix pans of Spirit of Wine to diffljlveiti ani^.i , 
(he dilToIution fucceeds vtry well in a [paira&, wii^^j j 
thehelp ofa gentle warmth. If the Spirit of Wioi^J 
be- ablVraftcd from this folution, by diftilling witl^jT 
a fmall fire, it remains at the bottom of the cui^-l 
giirbite, in the fprm of a dry fubftancc compore^sT 
df leaves lying .one upon another ; which hath prttj 
ciired it the name of Terra Foliala Tartaric or Poi\ 
lulled Sail ef Ta-rlsr. . -^ 

It ' 
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It is not abfoUicely neceirary that Regenerated 
Tartar be ciiirolved in Spirit of Wine to make the 
Foliated Sak : for it may be procured in this fornn 
only by evaporating the water in which it is diflblved. 
■But the operation fucceeds better with Spirit 'of 
Wine ; probably becaufe the fiiccefs thereof depends 
on ufing an exceeding gentle warmth: now Spirit 
of Wine evaporates with much lefs heat than water. 
Regenerated Tartar may alio be cryftallized. If 
yell defire to have it in this form, combine the Acid 
with the Alkali to the .point of faturation ; eva- 
porate the liquor flowly to the confiftence of a fy- 
rop, and fet it in a cool place ; where it will ihoot 
into clufters of cryftals lying one upon another like 
feathers. 

Vinegar perfeftly diffolves abforbent matters 
alfo, and particularly thofe of the animal kingdom ) 
fuch as Corals, Crabs-eyes, Pearls, &c. In order 
to a difliblution of fuch matters, you muft pulve- 
rize them, put them into a matrafs, and pour oji 
them Spirit of "Vinegar to the depth of four fingers 
breadth : an effervefcence will aril'e : when that is 
over, fet the mixture to digeft two or three days jfi 
afand-bach; then decant the liquor, filter it, and 
evaporate it to drynels with a very gentle heat. The. 
matter which remains is called Sali of Coral, ^. 
Pearls, of Crabs-eyes, t?c. according to the fub- 
ftances diflblved. If, inftead of evaporating ih^, 
liquor, a Fixed Alkali be mixed therewith, theabr, 
forbent matter, that was diflblved by the AcicJ, 
will precipitate in the form of a white powder^ 
which is called the Magijtery of Coral, of Pearkfi 
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PROCESS ir. 

Tit Acid ef yinegar cemh'tned wilh Copptr, -'Fir A ,_ 
gris. Cryfials of Copper. "This combimllen dpi^ 
compsunded. Spirit of Verdegris. 

IN T O a large matrafs put Verdegris In powdctj. 
Pour on it diftUled Vinegar to the depth of foqf 
fingers breadth. Set the matrafs in a moderate fani 
heat, and leave the whole in digeftion, fliakingl 
from lime to time. The Vinegar will acquire^! 
very deep bhie-green colour. When the liquor ULj 
fiifficiendy coloured, pour it off by inclinatron. PiWl 
fome frclK Vinegar into the matrafs-, digeft as b 
fore 1 and decant the liquor again when it is Uif 
cicntly coloured. Proceed in this manner til] rhj 
Vinegar will extraft no more colour. There WU 
remain in the matrafs a confiderable quantity of un-^ I 
dilTblved matter. The Vinegar thus impregnac^ J 
•with Verdegris is called TinSlure of Copper. ^,1 

Mix thefe feveral Tindlures, and evaporate theiftl 
with a gentle hear to a pellicle. Then fet the liqucff 
in a cool place : in the fpace of a few days a gren 
many cryfials of a moft beautiful green colour wffl 
fiioot therein, and ftick to the fides of the veffla. 
Pour off^ the liquor from the cryftals; evaporate if- J 
again to a pellicle, and fet it by to cryftallize. Cofl-: f 
tinue tliefe evaporations and cryftalhzations, till fla | 
ihore cryftals will fhoot in the liquor. Thefe arc J 
called Cryftals of Copper^ and are ufed in painting, i 
To this combination of the Acid of Vinegar wit^ ■ 
Copper the painters and dealers have given thciftJ 
lV£<a(itoi DifiilUd Verdegris. 

» '^'-' OBSE RVAtlOI^'S^' ^^' "■ 
"'verdegris is prepared at Montpellicr. Tflf 

Ijiakcit they take very clean plates of Copper, which 
they lay* one over another, with hulks of grapes 
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between, and after a certain rime take them out. 
Their furfaces are tlien covered all over with a vcrf 
beautiful green criift, which is ycrdcgris. This 
Vcrdegris is nothing but Copper ccwroded by the 
Acid of Tartar, analogous to the Acid of Vinegar, 
which abounds iii tlie Wines of Languedoc, and 
cfpecially in the rape, hufks, and ftones ot' grapes 
that have a very auftere tallc. Verdegris is a Jcwt 
of ruft of Copper ; or Copper corroded atd openeA 
by the Acid of Wine, bu[ not yet converted en- 
tirely into a Neutral Salt: for it is not IbluHe in 
water, nor does it crydallize. This arifcs from its 
not being united with a fufficient qtiamiiy of Add, 
The defign of the operation here defcribal is lo fiir-f' 
nifli the Vcrdegris with the quantity of Add rc- 
quifiie to make it a true MeraJlic Sah -, for whidl 
purpofe dilHlled Vinegar is very fit. 

Cryftals of Copper may be obtained, without 
employing Vcrdegris, by making ufe of Cc^per it- 
fclf dilTolved by the Acid of Vinegar, according ui 
the method praftifed with refpefl to Lead, as (hall 
be (hewn hereafter. But Vcrdegris is generally u!(«L 
becaufe it diiTolves foonelt ; it being a Copper at** 
ready half-diflblved by an Acid correfpondent t^ 
that of Vinegar. ^ 

Cryftals of Copper are decompounded by the 
aftion of fire alone, without any additameni \ \x^ 
caufe the Acid of Vinegar adheres but loofcl)' e^ 
Copper. In order iq decompound this Salt and 
cxtraft its Acid, it muft be put into a retort, anl^ 
diftilled in a rcverbatory furnace with d^iecs <£ 
firc.^ An infipid phlegm rifcs firft, which is tte 
Water retained by the Salt in cryftaltizing. Thiy 
phlegm is liicceeded by an acid liqurir, which ri£ci 
in the form of white vapours that 611 the receiver. 
Towards the end of the diftiilation the fire muft 
be violently" urged, inorder toraile the flrongeftand 
Oioft fixed Acid. At laft there repiains in therctcrti 
tlac-li 
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black matter, wliicli is nothing but Copper, rfiat 
may be reduced by melting it in a crucible with 
one part of Salt-pctre and two parts of Tartar* 
A fimilar Acid, but more oily,and in a ttiucli fraaHer 
quantky, may be obtained i'rom Verdcgris by dis- 
tillation. 

The Acid, which in this diftillation comes over 
after the firft phlegm, is an exceeding ftrong and 
concentrated Vinegar. It is known by the title of 
Spirit ofVerdegrJs. ZweUer, and after him M. le 
Fcvre in his Chymiftry, beftows extraordinary 
prarfes on this Spirit -, pretending that it will make 
the Salt of Coral, and others of the fame kind, 
without lofing any of its virtue, or ceafing to be 
acid ; fo as to remain flill capable of performing- 
other operations of the fame nature. But M&| 
Bocrhaave and Mr. Lemeir pofitively deny riift^ 
■faft ; and with gpod reafon, having formed rhek 
judgments on their own experiments. 

Ycr 1 can hardly think both Zwelfer and le Feva 
■ft'ould Iiave affirmed a thing of this nature in fuq 
a pofitive and confident manner, if they had ba! 
convinced in their minds that it was falfe. V^ 
Tnufl fuppole that thofe Chymifts examined the maj 
ter with too little attention, and were mifled by foitl 
fallacious appearance. Probabiythey may have coni 
pared this concentrated Vinegar with common dfl 
tilled Vinegar -, they may have put to their Cora 
an equal dofe thereof; and, after Cituration, they ] 
may have diftiJIed off the fuperfiuous liquor, whichJ 
may have effen-elced with frefli Coral and diflblvi 
it. Surprifed at thisefft<5t they may have imaglncit 
that their Acid had loft none of its ftrength, 
that it had the virtue of converting into Salt a 
quantity of Coral, or fuch other matters, 
out any prejudice to its Acidity. A ralh conclu 
fion : which certainly they never would have madS 
if they had carried the experiment far enough , b 
2 they j 
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they had diflblvcd a third or a fourth quantity of 
Coral in their Vinegar : for they would have been 
theretnf convinced that rhe Spirit of Verdegris, 
like all other acid .Spirits^ depoficcs and leaves its 
Agd in abforbent matters? and that if the Hquor, 
which they drew off by diflillation from their firft 
Salt of Coral, was llili acini, and capable of dif- 
folving frefh Coral, nothing could be interred from 
thence but that Spirit of Verdegris is an exceeding- 
ly concentrated Vinegar, which, in the fame quantity 
of liquor, contains much more Acid than the 
ftrongeft diftilled Vinegar prepared in the common 
way; that therefore a much fmaller dofe thereof 
is required to convert a given quantity of Coral into 
Salt; and that the liquor, which they diftilled from 
their firfl Salt, ftiil retained Ibme of its virtue, 
only bccaufe it was replete with much more Acid 
than could be neutralized by the Coral. But a love 
of the marvellous fo prepofiefics the mind of man, 
that it often hinders him from perceiving the moft 
obvious things. This is the fault of all the ancient 
Chymifts in general i and I believe the only reafon 
why we find their books fluffed wirh fo many iin- 
lucceeding experiments was, that their heated ima'- 
ginations frequently reprefented things to therti 
otherwif^ than they really were. 



PROCESS III. 

Tht Acid of Vinegar cemhined with Lead. Cernfi. , 
Salt cr Sugar ef Lsad. Ihii combimtion decsm' i 
pounded. 

INTO the glafs head of a cucurbite put thin 
plates of L.ead, and fecure them fo chat thdy 
may not fall out when the head is put upon the 
cucurbite. Fit on this head to a wide-mouthed cu- 
VoL. IL Y curbitft 
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Set it in a fa 



faid^^ 



.curbltc containing forhe Vinegar. 
baih i iuce on a receiver, and diftiil with a gentle 
-heat for ten or twelve hours. Then take off the 
^cai : in it you will find the leaden plates co- 
" irered, ajid, in a manner, crufted over with a white 
patier. This being bruflied off with a hare's foot 
what we call Cerufe. The leaden plates thus 
jjfjeanfed may be employed again for the lame pur- 
Cpofe, till they be wholly converted into Ccrule by 
trepeated diftiliations. During the operation there 
|will come over into the receiver a liquor fomewhat 
-4^rbid and whitilh. This is a diftilled Vinegar in 
^which fome Lead is difiblved. 
. Reduce a quantity of Cerufe into powder; piiE 
; it into a matrafs ; pour on it twelve or fifteen times 
as much diftiiled Vinegar ; fet the mati-afs in a fand- 
bath % leave the matter in digeftion for a day, 
ihaking it from time to time: then decant your li- 
quor, and keep it apart. Pour freOi Vinegar on 
, what is left in the matrafs, and digeft as before. 
Proceed thus till you have diflblved one half, or two 
thirds, of the Cerufe. 

Evaporate to a pellicle the liquors you poured 
off from the Cerufe, and fet them in a cool place. 
Greyilh cryftals will Ihoot therein. Decant the li- 
_;qiiorfrom the cryftals i evaporate it again to a pei- 
.J licle, and fet it by to cryftallize. Proceed thus 
^ iCvaporating and cryftallizing, as long as any cryf-. 
(,.tals will Iboot, Diflblve your cryftals in diftiiled 
^..Vinegar, and evaporate the folution, which will 
fj.thenftioot into whiter and purer cryftals. This is 
if^fihe Salt or Sugar of Lead. '-"■__ 

Ii.V VBS E R V Ar IONS. 

Iju' I Lead is eafily diflblved by the Acid of Vinegar. 
.fAi it be barely cxpofed to the vapour of that Add, 
lUts furface is corroded, and converted into a kind of 
I ^^ealx or white ruft, much ufed in painting and known 

by 
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by the name of Cerufe or IVbte Ltad. Butthil 
preparation of Lead is not combined with a fuffi-. 
cient quantity of Acid to convert it into a Salt : 
it is no more than Lead divided and opened by the 
Acid of Vinegar ; a matter which is to Lead what 
Verdcgris is to Copper. And therefore if you de- ■ 
fire to combine Cerufe with the quantity of Acid 
necefiary to convert it into a true Neutral Salt, you 
muft treat it in the fame manner as we did Verdcgria 
in order to procureCryftals of Copper-, that is, you 
mult diflblve it in diftilled Vinegar, as the procefa 
direfts. 

The Salt of Lead is not very white when it firft 
flioots 1 and for this reafon it is difToIved again in 
diftilled Vinegar, and cryftalHzcd a fecond time." 
If Salt of Lead be repeatpdiy diflblved in diflilled 
Vinegar,and the liquor evaporated, it will grow thick j 
but lliil cannot be deficcated without great difficiiicy; 
If the fame operation be oftener repeated, this qua- 
lity will be thereby more and more increafed; tiH 
at laft it will remain on the fire like an Oil or meltetj 
Wax : it coagulates as it cools, and then looks, at 
firft fight, Hke a metallic mafs, fomewhat refcm* 
bling Silver. This matter runs with a very gentle 
heat, almoft as eaGly as wax. 

The Salt of Lead hach a faccharine tafte, which 
hath procured it the name alfo of Sugar of Lead, 
For this reafon when Wine begins to turn four, the 
fure way to cure it of that difagreeable tafte ip, to 
fubftirute a fweet one which is not difagreeable to 
the taftc) b*^ mixing therewith Cerufe, Litharge, 
or fome fuch preparation of Lead: for the Acid 
of the Wine diflblves the Lead, and therewith 
forms a Sugar of Lead, which remains mixed with 
the Wine, and hath a tafte which, joined with that 
of the Wine, is not unpleafant. But, as Lead 
is one'pf the moft dangerous poifons we know, 
(j.j^;(jijsVihetnOd ought never to be pratftifed ■, and who- 
vj ' '""" ^'" ' " Yi tvcs 
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ever ufes fuch a pernicious drug defcrves to be moft 
fcvereiy punifhcd. Yet rome thing very like this 
happens every drty, and miifl: needs have very bad 
Confeqiiences 1 while there is no body to blame, and 
rhofe to whom the thing may prove fatal can have do 
miftruft of it. 

All the retailers of Wine have a cuflom of filling 
their bottles on a counter covered with Lead, hav- 
ing a hole in the middle, into which a Leaden pipe 
is Ibldercd. The Wine which they fpill on the 
counter, in filling the bottles, runs through this 
pipe into a Leaden veflcl below. In that it ufually 
Hands the whole day, or perhaps feveral days ; after 
which it is taken out of the Leaden veflel, and 
mixed with other Wine, or put into the bottle of 
lome petty cuftomcr. But, aias for the man to 
whofe lot fuch Wine falls ! He muft feel the nioft 
fatal efFefts from it ; and the danger to wjijch lie is. 
expofed is fo much the greater, the longer the Wia^ 
hath ftood in the Leaden veflel, and thereby acqiM 
red a more noxious quality. We daily fa' cruel d' 
tempers, among the common people, occafior 
by fuch caufes, which are not lijfficiaidy attenffi 
ed to. 

Wine that is not kept in dole veflels is apt to tV>#J 
four very foon, efpecialJy in the fummer v and tK-!l 
retailers of Wine have obferved that their drippingsJ 
thus collefted in velRls of Lead, are not liable tM 
this inconvenience. This is what hath eftaWillwdJ 
among them the practice I am fpcalTuig againftt J 
As they fee only the good efFefts thereof, and kna^ | 
nothing of its ill conlequences, we cannot be ate I 
gry with them. It is natural to think, that, as Lcuji 
hath the property of keeping Wine cool, it may by 
that means prevent its growing four for fome time 1 
and perfons who are not verfed in Chymiftry cai* 
hardly fufpeft that Wine is preferved from bcjoj 
pricked, only by being converted into a kind h 

poifon.'! 
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poifbn. Yet ihis is the very cafe ; for LeaJ doch' 
tiot hinder the Wine from growing four; but, 

uniting with its Acid, as Ibon as it appears, and 
forming therewith a Sugar of Lead, changes the 
tafte thereof as hallt been laid, and hinders the 
Acid from afie£ting the palate. 

Hence it appeai^s how much it were to be wilhed 
that the ule of thoie counters coveted with Lead 
were aboIifliCLl entirely. I am informed, by a Chy- 
mill zealous for the public good •, that he repre- 
fented this matter to the Magiftrates fevcral years 
ago. It is not to be doubted, that, when the dealers 
in Wine know the ill conlequences attending this 
praiflice, they will with pleafure facrifice the Imall 
benefit they receive from it to the publick fafety. ' 

Itis eafy to prove whether or no a fufpedled Wine 
contains Lead. You need only pour into it a little 
Oil of Tartar per deliquium ; or, if you have not 
that at hand, a lye of the aflies of grei-n woodj 
If there be any Lead diflblved in it, the liquor will 
immediately grow turbid, and the Lead will pre- 
cipitate in the form of a white powder ; becaufe the 
Sugar of Lead it contains, being a Neutral Salt 
whofe bafis is a metal, is decompounded by th^ 
Fixed Alkali, which feparates that metal fiom th^ 
Acid. Lead thus leparated from the Acid of Vin-. 
egar by an Alkali is called Magijlery of Lead. ''^ 

♦ Mr. Rouelle, whom 1 have had occafion to mentirtn feWrJ 
limet in this W&rk ujih the honoor which he'tjd^-es, and wiifa 
whom I went tJjrough a Courfe of ChymilUy wJien I wasB 
Student in Medicmc. It muft be obferved, to ihe praifeofthu 
ingenious Ariift, cliat he is the firll Frenchman that cvei- gaite 
CoBrfcs of Chymillry. In tKefc he explains the ojieration^ a§. 
cording ;lo the irac ami found Theory of die Stienceiiramit'roit 
the uirititgs . of fjeccher, SuUI, Juncker. Bojje, Boeihaavty 
KofFman, and many oiher excellent Chyniills, whom it uouIq 
be ledloDs to mention here, as well ast'rom the Mctnoiriof tj% 
molt crtf^nai^ AcatiemieE, parnenlarly tholb of the AcsAttt^- 
ol" icitinteft avPfkiis,; . , . - .■;,» 
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Ccrule, or White Lead, is alfo a very dangetoiM- 
poifon. It IS a pigment very much ufed, being tho. 
only White that can be applied with Oil. This 
White is the mod common, or perhaps the only 
caufe of thofe dreadful colicks, with which painten^' 
and all that work in colours, are frequently afflidcd* 
This induced me to examine all the fubftanccs ca- 
pable pf affording a White, in order to find one, if 
poflible, which might be fubftituted for White Lead : 
put, afbr ^ vaft number of experiments, I had 
the mortification to be convinced that all Whites, 
even the brighteft and moft beautiful, which are 
not metallic, produce nothing, when ground with 
Oil, but greys, or dirty yellows. There is ftill 
fomething to be hoped for in Whites obtainable jfrofH 
certain metallic fubftances : but, as every one of 
thofe matters may be fufpefted of fome no^ou$ 
quality, long experience alone will remove our juft 
^pprehenfions of danger from every thing afforded 
by fuch fqbftanccs. 

To return to the Salt of Lead : it may be de- 
compounded by diftillation without additament. In 
order to perform this, you jnuft put the Salt of 
Lead into a glafs or ftone retort, leaving a full thiol 
thereof empty, and diftill in a reverberating fur- 
nace with decrees of fire, A fpirit rife§, which fill$ 
the receiver with clouds. When nothing more will 
come over with a fire that makes, the retort red- 
hot, let the veffcls cool, and then unlute them. 
You will find in the receiver an auftcre liquor, which 
is inflammable \ or, at leaft, an inflammable Spirit 
may be obtained from it, if about one half thereof 
be drawn oflf by diftillation in ^ glafs alembic. Tho 
retort in which the Salt of Lead was decompounded 
contains, at thp end of the operation, a blackifb 
matter : thi§ is Lead$ which will refumeits metalli? 
form on beiiig melted in a crucible $ becaufe the 
Acid by which it W4s diffolved, and froni which 

it 
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It hath been feparated, bebg of a very oily na-- 
ture, hath left ia it a fufiicient quantity of phlo- 
gifton. 

What is moft remarkable in this decompofition of 
Salt ot Lead is the inflammable Spirit which it 
yields, though the Vinegar which entered into fhe 
compofition of the Salt feemed to contain none 
at all. 
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Of THE Putrid Fermentation 07 VscsTAat'* 
Substances, 



PROCESS I. 

S'he Putrefa^ion of Vegetables. 

FILL a hogfhead with green plants, and tread 
them down a lictlei or, if the vegetables be 
dry and hard fiibilances, divide them into minute 
parts, and ftcep them a little in water to moiften 
them : then leave them, or the green plants, in the 
vcfle!, uncovered and expofed to the open air. By 
degr^3 a heat will arife in the center of the velTd, 
which will condnue increafing daiiy, at la!t grow 
very ftrong, and be communicated to tiie whole mafs. 
As long as the heat is moderate, the plants will re- 
tain their natural fmell and tafte. As the heat in- 
creafcs, both thefe will gradually alter, and at laft be- 
come very difagreeable, much like thofeof putrid 
animal fubiftances. The plants will then be tender 
^Sis if' dieyrhad been boiled -, or even be reduced to a 
;l3i ' y 4 kind 
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,l(irid of pap, more or lefs liquid according to A 
.^jyantity of tnoifturethey contained before. 

:pi.| .=f. \. OBSERVATIONS. 
■ Almost all vegetable matters are fufceptibla^ 
, pUtrefa£tion -, but fome of them rot fooneri 'a 
ethers more Qowly. As putrefaflion is ooly a 
fpccies of fermentation, the effect ■whereof is to 
change eiuirely the ftate of the Acid, by combimng 
k with a portion of the earth aiid Oil of the mixt, 
-which are fo attt nuated that from this union their rc- 
i&lts a new faUne fubft-ince in which no Acid is dif- 
.cernible j which oo the contrary hath the properties 
of an Altiali, but rendered Volatile -, it is plain, 
that, the ne^iter the Acid of a plant fct to putrefy 
is to this (late, the fooncr will the putrelaftion of 
ithat plant be completed. Accordingly all plants that 
rcontain a Volatile Alkali ready formed, or from 
which it can be obtained by diftillation, are the moft 
difpoied to putrefaction. 

Thofc plants, in which the Acid is very manifeft 
and feniibie, are lefs apt to putrefy ; becaufe all 
their Acid muftundci^o the change above fpccifiod, 
But vegetable matters, whole Acid is entangled aod 
<logged by feveral of their other principles, muft 
'be (till longer elaborated before they can be reduced 
rto the condition into which complete putrefadion 
■i>rings all vegetables. The earthy and oiJy parts, 
in which the Acids of thefe fubftanccs are (beatJicd, 
•iniift be attenuated and divided by a previous fer- 
■memation, .which, of thofe parts fubtilized arui 
united with the Acid, forms an Ardent Spirit, 
■wherein the Acid is more perceptible than in the 
moft infipid or faccharine juices out of which ' 
-produced. The Add contained in the Ardent, 
■^^t muft be ftill further difengaged, before it 
fCnter into the combination of a Volatile Alkali:- 
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eonfcquently the Ardent Spirit nnift undergo a fore 
of decompofition ; its Acid miift be rendered more 
ienfibJe, and be brought to the fame condition as the 
Acid of plants in which it manifefts all its pro- 
perties. 

Hence it appears that the fpirituous and acetous 
fermentations are only preparatives which nature 
makes ufe of for bringing certain vegetable mat- 
ters to putrefaction. Thefe fermentations therefore 
muft be confidered as advances towards that putre- 
faiflion in which they terminate, or rather as the 
firft ftages of putrefaftion itfelf. This is the opinion 
of Mr, Stahl, who hath treated this fubjeft with 
great f^acity, and thrown much light upon it. 

Mr. Bocrhaave is not altogether of the fame 
mind. He coiiliders putrefaftion as fomething 
foreign to fermentation; as an operation independent 
of it, and very different from it. He gives the 
tide of fermentation to that inceftine and fpontane- 
ous motion only which produces an Ardent Spirit, 
and changes it into an Acid. He founds his opi- 
luon on this, that the circumflance.s attending pu- 
trefaiflion are different from ihofe which accompany 
fpirituous and acetous fermentation ; tliat the pro- 
duct of puirefaftion is very different from the pro- 
duiSs of thefe fermentations i and laftly, that all 
vegetable and animal fubftances are fulcepcible of 
putrefaflion, whereas only fome kinds of them ait 
capable of fermentation properly lb called. 

Mr. Boerhaaveis fofar right, that we ought not 
to confound together op=radons which differ in 
feveral refpects, and refult in different productions \ 
but Mr. Staht's opinion muft neverthelefs be looked 
on as highly probable, or rather abfblutely true. 
For it doth not ncceflarily follow, from the diffe- 
rence between the circumflances and produ£t;ons of 
fermemath^e motions, that the operations have no 
relation to, or connexion with, each other. They 

may 
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may nevcrthelefs be conffdered as different fteps of 
one and the fame operation : and if all vegetable and 
aninoal matters are not fufceptible of the three de- 
grees of fermentation, we can only infer from thence 
that there are mixts, in which the whole ii^ork.of 
fermentation is yet to do ; and that there are othcti 
"wbofe principles are fo difpofed that they are in thS, 
feme condition as if they had already undergone 
the firft, or even the fecond, degree of ferinentation ; 
and consequently fuch mixts are fufceptible only of 
the fecond> or perhaps of the third, degree of fer- 
mentation. 

' Mr. Stahl therefore fays very judicioufly, that, 
fir from denying putrefaftion to be a fermentation, 
"wc ought on the contrary to confidcr all fermenta- 
tton as no other than putrefaftion. ' Matters fufcep- 
tible of the fpirituous and acetous fermentation dp 
but pafs through thefe previous alterations in their' 
way to complete putrcfaftion. On this prihcipkf 
Wine and Vinegar arc only liquors that had begun! 
to putrefy, but were ftopt at the firft or fecond fl:age 
of their putrefaftion. This is fo true, that, if a fer- 
menting liquor be left to itfelf in the open air, and 
in a due degree of heat, it will proceed dirc£Uy, with- 
out any ft op, tbperfeft putreradion. 

The acetous fermentation is attended with more 
bicat than the fpirituous, and the putrid wth IHIl 
more than the acetous. The heat of putrefying plants 
is fometimes fo confiderable, that, when they arc not 
too moift, and areftacked up in great heaps, they 
take fire and bum violently. Of Siis there arc fre- 
quent inftances in hay-ricks. > 
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PROCESS II. 

Putrefied VegetaUe fuhjiaxces analyzed. 

PU T the putrefied plants you mean to ana- 
lyze into a glafs cucurbite, and fct it in a fand- 
bath. Fit to it a head j lute on a receiver ; ditlill 
with a gentle fire, and a limpid fetid liquor will 
come over. Continue the diHilladon till the matter 
contained in the retort be almoft dry. 

Then unlute your veilels, and keep the liquor 
you find in the receiver by itielf. Put the matter 
remaining in the cucurbite into a retort, and diftiH 
with a graduated heat. There will rife white va- 
pours j a pretty confiderable quantity of liquor 
nearly like that of the former diftillaiion ; a Vola- 
tile Salt in a concrete form ; and a black oil, which 
towards the end will be very thick. In the retort 
there will remain a black charred matter, which 
being burnt in the open air will fall inco.alhes, from 
which no Fixed Alkali can be extrafted. 

By means of a funnel feparate your oil from die 
aqueous liquor. Diftill this liquor with a gentle Jieat. 
You will by this means obtain a Volatile Salt like 
that of animals; of which you may alfo get fome, 
by the fame means, from the liquor which came 
over in the firit diftUlation. 

OBSERVATIONS. 
This analyfis (hews the changes which putrefac- 
tion produces in vegetable matters. Scarce any of 
their principles are nowto be difcerned. They now 
yield no aromatic liquor -, no Efiential Oil ; no Acid j 
and confequently no Eflential Salt, Ardent Spirit, 
pr Fixed Alkali: in a word, whatever their natures 
were before putrefaftion, they are all alike when 
fhey have once undergone this fernientativc motion 
-O >i 5 "^, 
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in its fiill extent. Nothing can then be obtairiftj, 
from them boi Fiilegm, a Volatile Alkali, a fetH 
Oil, and an infipid Earth. 

Almoft all thefc changes are owing to the tranf- 
muration ot ihe Acid, which is depraved by putre- 
faftion, and combined with a portion of Che Oil 
and lubtilized Eaithof the mixc i fo that the refult 
of their union is a Volatile Alkali. Now, as the 
Fixed AlkaU, found in the alhes of unputrefied 
plants, is only the moft fixed part of their earth and 
of their Acid, clofely united together by the igneous 
■motion, it is not furprifing that, when all the Acid, 
■with a part of the c^rth, is fubtilizcd and volatiliztd 
by putreiadiLon, no fixed Alkali can be found in 
the aflies of putrelied Vegetables. The alteration 
which the Acid fufters by the putrcftiftive motion is, 
in my opinion, the greatefl: it can undergo, without 
being entirely deftroyed and decompolcd, fo as to be 
no longer a Salt. 

We have fcen it, in the Mineral kingdom, in its 
greateft purity and ftrength. Its combination 'with 
Oil, and the other alterations it undergoes, in the 
Vegetable kingdom, have (hewn it weakened and 
difguifed. The changes it differs by the fpirituous 
and acetous fcrmemarion, have exhibited it in other 
forms. And, laftly, putrefaiftion disfigures it co*i- 
pletely, and, in fome fort, changes its veiy nature, 
Jo that it cannot be diftinguifiied. In the animal 
kingdom we find it nearly in the fame condition : 
for though the Vegetable fubftances, on which ani- 
mals feed, do not undergo direft putrefadtiorii m'' 
its full extent, before they are converted into animaf ' 
juices, yet they fuficr moft of the alterations proi-^'- 
duced by piitrct'aiSJon ; fo chat when they have ac- 
quired the qualities ncccffary to their becoming an 
afirual nutritious amiiial juice, they are within one 
ftep of complete putrefaftion. For this reafon all 
animal fubllances are very apt to putrefy, and are un- 
.... 3 fuf- 



r 



Practice o/"Chvmistrv. 333 
fuiceplible of the firft degrees of fermentaiwrj. 
But this difcoffion belongs to the^imal kingdom* o£ 
which we are now going to neai ia the third part 
of thefe Elements ; the theory of putrcfailioiv 
leiving to introduce it» and naturally leading us 
10 it. 



PART III. 

of operations on Animal fuhjlaiicei. 

CHAP. I. 

Op Milk. 






PROCESS I. 

Milk feparated into Buttery Curdy and frbey : in- 
fianced in Cew's-ASlk, 

PUT new Cow's milk into a fiat earthen pan, 
and fet it in a temperate heat, in ten or twelve 
hours time there will gather on its furface a thick 
matter, of a Ibmewhat yeliowii}i white: this is 
called Cream. GeiKly (kim off this Cream with 
a fpoon, letting the milk you take up with it 
run off. Put all ihis Cream into another veficl, 
and-kcep it. The milk thus Ikimmed will not tffi 
quite fo, thick as before : nor wil] it be of fuch a 
dead whit^ but have a little bluiiifh caft. If all 
the Cream be not feparated from it, raoit 
will gather oi>; its furface after fome time, which 
mu^ be taken off as the former. In two or three 

dsys 



I 



s^^ 



334. Elements of f^e 

days the fkimmed milk will coagulate into a 
tflal's called Curd, and then it taftes and findls 
jfour. 

•' Cut this C^rd aaofs in fcveral places, It -will 

lOimediately dilcharge a large quantity of Serum, 

I ^t the whole into a clean linnen cloth 1 hang ic up, 

f land undet-neath it let a vefle! to receive the Serum 

ia it drops. When the aqueous part hath done 

dripping, there will remain in the filter a white fub- 

ftancc fomewhat harder than the curdled nnlk.| 

J^his fubflance is called Cheefe, and t\\c Serum 1L 

f grated from ic is known by the name of fyhiy. .m 

* OBSERVAriONS. 

The milk of animals, that feed only on n _ 
blLS, is of all animal matters the lead rcmovw 
ifroni the vegetable nature. The truth of this will 
Tbe dcmoiiftrated by the experiments we fliaJI pro- 
'«luce by and by, for the further analyfis of milk. 
|".ror this reafon we judged, with Mr. Boerhaavc, 
^ that ic was proper to begin the analyfis of animals 
rby examining this liquor. 

Moll Chymifts juftly confider IMilk as of the 
n&mc nature with Chyle, Indeed there is great 
"reafon to think, that, except fome fmall differences 
^ be afterwards taken notice of, thefe two matters 
are nearly the fame. They arc both of a dead 
white colour, like that of an emulfion ; which proves 
that, lilce emulfions, they confifl of an oily matter 
^divided, diffufed, and fufpended, but not perfectly 
difiblved, in an aqueous liquor. 

It is not furprifing that thefe liquors fhould re- 
femble emulfions-, for they are produced in the 
fame manner, and may very juftly be called /Inimal 
' Emulfior.s. For how are vegetable fubftances con- 
/verted into Chyle and Milk in an animal body? 
■^Thcy arc bruifed, divided, and triturated by mafli- 
,!i!iiticin and digeflion, as perfedly, at leaftj as ihe 

mat- 
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matteis pouaded in a monar to make an emulfioii ; 
and muu thereby undergo the fame changes as thofc 
matters; that is, their oily parts, being atteniutcd 
by thole motions, mud: be mixed with and lodged 
between the aqueous [wrts, but not diJlblved there- 
in i becaufe they do not, in tlic bodies of animab, 
meet with faline matters, fufficiendy difentangied 
and a&ive, to unite intimately with them, and by 
that means render them foluble in water. 

Neverthelefs Chyle and Milk, though produced 
in the fame manner as emulfions, and very much 
refcmbling them, differ gready from them in fomc 
refpedts ; owing chiefly to the time they remain iu 
the bodies of animals, their being heated w!ii!c 
there, the elaborations they undergo therein, and 
the animal juices commixed with them. 

New Milk hath a mild ao;rceabIc tafte, without 
any faline pungency ; nor hath any Chymical trial 
difcovered in it either an Acid or an Alkali. Yet it 
is certain that the juices of plants, out of which 
milk is formed, contain many faline matters, and 
efpecially Acids: accordingly Milk alfo contains 
the fame -, but the Acids are fo flicathed and com- 
bined, that they are not perceptible. The cale js 
the fame with all the other liquors intended to con- 
ftitute part of an animal body : there is no percep- 
tible Acid in any of them. 

; Hence it may be inferred that one of the principoJ 
(Jianges which vegetables undergo, in order to their 
being converted into an animal fubflancc, confifts 
in this, that their Acids are combined, entangled, 
and .flieathed in fuch a manner that thev become 
imperceptible, and exert none of their properries. 
... Milk left to itfeif, without the help of diftiUa- 
tion, or any additament whatever, undergoes a 
Ipri ef.de<;p[npofi[on- it riias into a kind of fpoii- 
.tMiepu%4paiy;|iS:i whichdotji not indeed reduce it 
tip its ^feipjiBn;ii»i,SS, jct.^p^rates it into three dif- 
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tin£l fubftances, as the procefs fhews i namely, into 

Creanit or the buttery fat part, into Curd or Cheefe, 

tnd into .Serum or Whey : which fliews thit thofc 

three jubilances of which Milk confifts, arc only 

mix©.! and blended together, but not intimately 

united. 

The fiffl: parts, being the lighreft, rife gradi 
to the furface of the liqu<ir as they feparate 
liie reft : and this forms the Cream. _ 

Cream, as fkimmed from the furface of Milk, 
'-■is nor however the pure buttery or fat part; it is 
^11 mixed with many particles of Cheele and 
Whey, which mufl be feparated in order to reduce 
it into Binter. The mort fimple, and at the fame 
time the beft method of effeAing this, is d: " ' 
pradlifcd by the country people. U confifts, 
I beating or churning the Cream, in a veflel 
L tfived for that purpofe, with the flat fide of a 
' iular piece of wood, in the center of which a 
\ flafF is fixed. One would think that the mDcign, 
imprelTed on tlie Cream by this inftrument, ftiould 
I saiher ferve to blend more intimately the particles 
' «f Butter, Cheele, and Whey, of which it con- 
fifts, dian to Icparate them from each other j as 
^ this motion feems perfedly adapted to divide and 
' attenuate thofe particles. But, if we confider 
I ;what pafles on this occafion, wc Ihall foon percei*e 
1 tfiat the motion by which Butter is churned " 
I. nothing like triture: for churning is no other, 
I jerly fpeaking, than a continually repeaad coi 
I ju'efiion, the eili;t5t whereof is to fqueczc out &< 

amongft the buttery particles thofe of Cheefe 
I Whey mixed therewith ; by which means the 
l^cles of Butter are brought into contadt with 
I other, unite, and adhere together. 
J.^ Milk, whether (kimmed or no, grows four'* 
I Melf, and curdles in a few days. When it is n< 
|;Cutdled, the Cheefe and Whey feem to he uni 
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*5id to make but one mafs : but thefe two mstcsrs 
feparate fpontancoufly from each other, with the 
greateft eafc, and in a very fliorc time. 

' The acidity, which Milk naturally cOntra6ls 
in the fpace of a few days, mull be confidered 
as the effedt of a fermenting motion, which difco- 
vcrs in that liquor an Acid that vvas not perceptible 
before. This, propcvljj fpcafcing, is an acetous 
fermentation, which Milkpaffes through in its wa/ 
to putttfaftion ; and it loon follows, efpecially 
If the Milk be expofed to a hot air. 
■ If, inftead of leaving Milk to grow four anJ cur-* 
die of icfelf, an Acid be mlxc<l therewith, while it 
is yet fvveet and rn-wly milked, it immediately coa- 
gulates j which gives realbn to think that its fiird- 
ifing naturally is the effeift of the Acid, which dif- 
covers itfcif therein as it grows ftale. 

The coagulation of Milk may alfo be confidcra- 
bly accelerated, by fetting it in a fand-bath gently 
heated ; or by mixing therewith a little of what, in 
the language of the Dairy, is called Rutin: t; which 
is nothing but fome curdled and half-digefted Milk 
taken from the ftomach of a Calf: or both thefe 
methods may be employed at once, which will pro- 
duce the effcft ftil! more expeditioufly. 

It is not difficul: to find out the caufe of thefe 
feffefts. The Riinnet, which is Milk already curd- 
led and grown four, is an aftual ferment to fWert 
Milk, difpofingit to turn four much more readily : 
for though Milk, when thus ha;ti!y curdled by the 
Runnet, hath not a manifeftly acid tafte, yet it is 
certain that this Acid begins to exert itfelf,' The 
progf thereof is, that, being cxpofed to the famt 
degree of heat with Miik equally new, that is not 
mixed with this ferment, it turns lour much fooncr. 
As to the ffieft of heat in coagulating Milk, there 
h nothing extraordinary in it t we know how much 
itpromottsand accL-ierites ail fermentarivc motion. 

Vol. II. - Z The 
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The whole of this perfeflly agrees with what W* 
[ iaid before concerning fcrmencaiion. 

Fixed Alkalis alfo coagulate Milk; but at the 
I feme time they feparate the Whey from the Checre, 
hwhich floats on the liquor in clots. They give the 
\ Milk a ruirer colour inclining to red ; which may 
f'irife from their attacking the fat part. 

The feparation of Milk into Bi.icter, Cheefe, 
tftnd Whey, is a kind of imperfeft analyfis thereof, 
^'W rather the beginning of one. In oider to render 
fclk complete, we mutt examine each of thcfe fub- 
►-■ftanccs feparately, and find the principles of which 
pftey confift. This we fhall endeavour to do in i' 
: following procefs. 



PROCESS ir. 

duller efialjzed by BiflUhtion. 

|[NTO a glafs retort put the quantity off 

Butter you intend to dillill. Set the retort Ttf 

^everberatory ; apply a receiver! and let your fire 

^ very gentle at firft. The Butter will melt, and 

tjiiierC will come over fomc drops of clearWater, 

Ijjwhich will have the peculiar fmeli of frefli Butter, 

■ti^nd Ihtw foine tokens of Acidity. If die iire be 

[^increafed a litde, the Butter will feem to boil : a 

.-Troth will gather on its furface, and the phl^m, 

(^ jJiU continuing to run, will gradually coiw: to fmeU 

juft like Butter clarefyed in order to be prcferved. 

Its Acidity will be ftronger and moremanifcft than 

that of the firfl: drops that came over. . 

^ Soon after this, by cncreafing the £re a little 

, - more, there will rife an Oil, having nearly the 

fame degree of fluidity as fat Oils 5 but it will grow 

thicker as the diftiHaiion advances, and at lall will 

fix in the receiver when it cools. It will be iccom- 

7 , .p^yii^d 
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panieU with fome drops of liquor, the Acidit/ 
wlicreof will always increafc, while its quantity dc- 
cxcales, as the dittillation advances. 

While this thidi; Oil is diftilling, the Butter con- 
tained in tlic retort, which at fird feenied to boil, will 
be calm and fmooth, without the leafl: appearance of 
cbuiiiiioni though the heat be thenmuch greater than 
wi^ea it boiled. Cpniinue the difiillation, conftantly 
JBcreafing the fire by degrees as you find it necclTary for 
the elevation of the thick Oil. This Oil, or rather this 
kind of Butter, will be at lail of a ruiTct colour. 
7'liere wii3 rife along with it fome white vapours 
exceeding fharp and pungent. . , , , ' 

When you obferve that nothing more comei 
Over, ihougli tiie retort be quite red-hoc, jct the 
vcffels coo), asid unlute thein. You will find in tht 
receiver an aqueous acid liquor, a fluid Oil, and a 
kind of fixed brown Butter. Break the letort and 
you will find therein a charred matter ; the furface 
of which, where it touched the glafs, will be of a 
dining black, 2nd Wive a iioc p^fh. 

The analyfis of Butterproves that this fubftance, 
which is an cnly matter in a concrete form, owes its 
confirtence to the Acid only, with which the oily 
part is combined : that is, it follows the general 
Tuie frequendy mentioned above in treating of other . 
oily compounds j the confidence whereof we Ihewed 
to be fo much the firmer, the more Acid they con- 
tain. The firfl: portions of Gil tliat come over 
in the dilHliation of Butter are fluid, becaufe a , 
pretty confiderable quantity of Acid rofc before ' 
-thera, which being mixed with the phlegm givca 
it the Acidity we took notice of. i 

This- Oil, being freed from its Acid and 
by that means rendered fluid, rifes firiti be- 
-L'aufe it is by the fame mc^ns rendered lighter. The 

Z 2 Vn^.^ ■ 
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kind of Butter that comes over afterwards, thougli' 
Jc be fixed, is neverthelefs far from having the fame 
confiflence as it Iiad before diftUlation -, becaiife it 
lofes much of its Acid in the operation. This 
Acid is what rlfcs in the form of white vapours. 
Thefe vapours are, at leaft, as pungent and irrita 
ting as the Sulphureous Acid or Volatile Alkatia 
but their fmell is difterent : it hath a refemblanc 
OF rather is the fame, with that which rifcs fro 
Butler when it is burnt and browned in an opi 
veiTcI. But, when concentrated and colleftcd 
clofe veflels, as in the diftillation of Butter, 
arc vaftly ftronger : they irritate the throat fbqj 
to inflame it ; they are exceeding (harp and punj_ 
to the fmell, and are fo hurtftil to the eyes t 
they quickly inflame them, as in an ophriialm 
and make them Ihed abundance of tears, ~ 
great volatiHty of this Atid is entirely owing t»>*j 
portion of the phlogifton of the Butter with vi\vA 
it is ftill combined. 

It may be afked why Butter, or the oily part \ 
Milk which hatli the confidence of a fixed C 
is more replete with an Acid than the Oils of t 
vegetables whereof the Milk was formed ; i 
Oils are almoft all fluid, which indicates their, coi 
taining Icfe Acid before than after they wo-e digcft«l 
in the body of an animal. This muft appear t' 
uiore extraordinary, becaufe the Acid contained ■, 
the liquors of animals is flieathed and impercepti 
ble, and confequently incapable of combining witjj 
the Oils of vegetables lb as to give tlicm this i 
fiftence. 

1 think it will be eafy to give a fatisfatfto! 
anfwer to this queftion, if it be confidered that tljj 
Oils, which exill in the vegetable juices, where 
the Milk is formed, are far from being combinq 
with the whole Acid of thofe vegetables j becaiif 
there is hardly a plant that ^oth not yield a gcq 
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deal of Acid, even without the help of fire. Now, 
^ere is reafon to think that one of the principal 
efFedts of digeftion is to combine and unite this 
Acid with tlie oily parts of. vegetables more inti- 
mately than it was before. 

The further we advance in the analyfis of ani- 
mals, the more we (hall be convinced, that, in the 
different elaborations, which vegetable fubflances 
undergo in order to their being changed into the 
rutriiious juices of animals, niiture employs all her 
powers to expell, deftroy, or acleaft, wealcen and 
blunt the Acids, lb as to render them abfohitely 
imperceptible. One of the bell: means by wliich 
flie can effeit this. Is tlie combining and uniting 
them intimately with the oily parts : and this opera- 
lion flie probably begins in digeftion. She gets 
rid of moft part of the Acids contained in the ali- 
ments, by thus uniting them with the Oils con- 
tained in thofe aliments. Hence arifes the con- 
fiftence of Butter, which is the ixt part of 
Milk, that is, of a liquor half-changed into an 
animal juice. 

This explication furnifties us alfo with the reafoa 
why Acids agree fo ill with people of weak and 
delicate conftitutions. The motion and heat in 
their bodies is not fufficient to ettbiSt: a due combi- 
nation of the Acids with the Oils, Hence it comes 
to pafs, that, during and after digeftion^ they 
find in their bowels the bad eHetls of thole Acids, 
in the ditbrder commonly called the Hea'-i-huriu 
Hence alio it is that fuch peopfc receive great bene- 
fit from the ufe of Ablbrbents, which uniting wiih 
the Acids neutralize them, and relieve nature when 
ihe has not ftrcngch enough 1 thcflelf ■ to get the 
better of them. 

To return to our analyfis of But tei- ; we toojc 
notice in the procels. that Butter Icem.s to bpil widi 
4 very moderate heat, at the beginning pt', the ai|fl'ijj' 
■"■ ■ Z 3 Utioii, 
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Ui\oT\, and that in the cowrfe of the operation \\v 
ebullition ceafes entirely, though the heat be iha 
greatly increalol ; which is contrary to the genera 
rule. The rcafon is that Butter, though a fccm«i 
ingly homogeneous niafs, contains ntverthclcft' 1 
fome panicles of Cheefe and Whey. The parti- ' 
cles of \^' hey, being much the lightell, endeavouff 
on the firft apf^lication of heat, 10 extricate them-*' 
felves from aniongft the particles of Butter, art 
to rife in dirtillation. Thus they form 
drops (f acidulated phlegm which come < 
at firft, and, in ftruggling to get free, lift up tW 
buttery parts, or aftually boil, which occafions cb| 
ebullition obftrvable at the beginning of the prt" 
ccfs. When they are once feparated, the nielte 
Butter remains calm and fmooth, without boilinj 
If you want to make it boil you rauft apply a mun 
greater degree of heat ; which you cannot do ifl 
clofe veflels, without fpoiting the whole operation : 
becaufc the degree of heat neceflary tor that pur- 
pofc would force up the Butter in fubllance, which 
would ruQi over into the receiver, without any de- 
compofition. Indeed if the vcflcls were luted they 
would be in danger of burfting. 

As to the cafeous parts, which are mixed with 
frefh Butter, they alfo feparate at the beginning of 
the diflillation when the Butter is meked, and ga- 
tl.er on its furface in a fcum. Thefe particles of 
Cheefe and Whey, which are heterogeneous to 
Butter, help to make it fpoil the fooner. And for 
this reafbnthofewho want to keep Butter a longtime, 
without the ufe of lalt, melt it, and thereby eva- 
porate the aqueous parts. The lighted: portion of 
the particles of Cheefe rifes to tlie furface, and is 
ikimtred oiT-, the reft remains at the bottom of the 
vefiel, from which the Butter is ealily feparated, 
by decanting it while it is yet fluid. 

Butter 
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Butter may a!fo be diftilled, by incorporating ic 
wicii feme additament which will yield no principle 
Hielf, nor retain any of thole of the Butter. I have 
diftilled it in this manner with the additament of 
fine fand : the operation fucceeds very well, is 
foimer finilhcd, and more eafily condiiftcd : but I 
chofc TO nefcribe here the manner of doing it with- 
out additament; becaufe the fevcral changes, which 
the Butter undergoes in the retort during the opera- 
tion, may be better oblerved. 

If you defire to convert the Butter whoHy into 
Oi!, you mud take the fixed matter you find in the 
receiver, and dillill it once more, or oftcner, ac- 
cording to the degree of fluidity you want to give 
it. The cale is the fame with this matter as with all 
other thick Oils, which, the oftener they arc diftil- 
led, grow always the more fluid, becaufe in every 
diftillation they are fcparated from part of tlie 
Acid, to which alone they owe their confiftence. 
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PROCESS III. 

The Curd cf Milk anslyzed by difiillation. 

INTO a glafs retort put fome new Curd, having 
firft drained it thoroughly of all its Whey, and 
cvenfqiieezeditinalinnen ck)th toexprefs allitsmoif- 
tore. Diftill it as you did Butter. There will come 
over at firftan acidulated phlegm, fmelling like Cheefe 
or Whey. As the diftillation advances, the Acidity 
of this phlegm will increale. 

When it begins to run but very ftowly raife your 
fire. There will come over a yellow Oil, fomewhat 
empyreumatic. Continue the diftillation, ftill in- 
creafing the fire by degrees as occafioii requires. 
The Oil and acid Phlegm will continue ta 
rife j the Phlegm growing gradually more acid, 
Z 4 and. 
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and the Oil deeper coloured and more cmpyreoe 
macic. At lad, when the retort is almoft rei-bo(, 
there comes oflF a fecond black Oil, of the 'coo- 
fillence of Turpentine, very empyreumatic,' acid 
fo heavy as to fink in water. In the retort will 5e 
left a confidcrablc quantity of charred nutter; 

O BS ERVAT IONS. 

Cheese CURD barely drained, till no wore 
Whey will drip from it, is not entirely freed tfiereof ; 
and for this reafon we directed it to be prefled in a 
linnen cloth, before it be put into the retort to be 
diftilled.* Without this precaution, the remaning 
Whey would rife in a confiderable quantity on the 
firft application of heat; and, inftead of analyzing 
the Cuid only, we fhould at the fame time anal)[ze 
the Whey alfo. This is to be underftood of gr^n 
Curd and new-made Cheefe ; for, if it be fuffered 
to grow old, it will at length dry of itfelf : but 
then we fhould not obtain from it the fame princi- 
ples by diflillation ; as it corrupts and begins to 
grow putrid after feme time, tlpecially if it Jbe 
not mixed with fome feafoning to preferve it. 

The firft Phlegm that rifes in this diftillation, as 

in that of Butter, is a portion of the Whey that 

was left in the Cheefe, notvyithftanding its being 

well preffed. This Phlegip grows gradually more 

. acid, being the vehicle of the Acids of the Cheelif , 

. which arc forced up along with it by the fire. 

The Acid obtained from this matter is lefs in 
quantity, and weaker, than that of Butter: an^ 
accordingly the Oil diftilled from Cheefe is not 
fixed like : that of Butter. Yet it is ireiparkable 
- that the laft empyreumatic Oil, which is as thick 
as Turpentine, is heavier than water : s^ property 
which it probably derives from the quantity of 
Acid it retains. 

The 
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Thequantity of charred matter, which remains in 
the retorc after the diilillation of Chcefe, is much 
greatcrthajichatleft by Butter; which proves that the 
former contains a much greater quantity of earth. 
Thefe coals are exceeding difficult to burn and re- 
duce to a£hes. I have kept them red-hot, in the 
open air, and in a very ftrong fire, above fix hours, 
continually ftirring them, in order to bring the 
under parts to the furface, that they might be burnt, 
yet I could not confume them entirely. They even 
deflagrated afterwards with Nitre, as if thty had 
not been burnt at all 1 and yet, during the whole 
time of their calcination, there appeared conllandy 3 
fmall flame, like that of charcoal, on the furface 
of the matter. 



PROCESS IV. 

Whey analyzed. 

EVAPORATE two or three quarts of 
Whey almoft to drynefs in a balmttm m&ria\ 
and dillitl the extradl or refiduum in a retort izt in a 
reverberating furnace, with degrees of fire, ac- 
cording to the genera! rule. At firH: Ibme i-hlcgra 
will come over; then a lemon -coloured acid Spirit ; 
and afterwards a pretty thick Oil. 'Ihere will re- 
main in the retort a charred matter, which being 
expofed to the air grows moifi. Lixiviate it with 
rain water, and evaporate the lixivium ; it will 
yield you cryftals of Sea-fak. Dry the charred 
matter, and burn it in the open air with a Itrong 
fire, tiil it be reduced into alhes. A lixivium of 
thefe afhcs \vill fliew fom? tokens of a Fixed Alkali. 
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"MrLK, as Was fald before, feparares natural?; 
and fpontaneoiilTy into tiiree forts of fiibftances, t/ie 
analyles wherecrf being put together make a com- 
plete analyGs of this animal liquor. I know no 
Author that hath deliTered the an:ilyfes of Buttrt; 
and Cheefe; (o that the procelTes here given firf: 
analyzing thcfe two fubflances arc taken from the 
erperiincnts I thought proper to make, in order 
to obuin the ncceflary lights in this manner. As 
for the analyfis of Whey, it is taken from one of Mr, 
Geoffroy's Memoirs, containing experiments 
fevcral animal fubftances, which was publiflied 
1732. It is there io particularly and fo well * 
fcribed, that it was necdiefs for mc toatlcmpE 
anew. 

It will appear, on examining the three analyfcs 
of the fubitahces whereof Milk confills, that none 
of them yields a Volatile Alkali: which I think 
very worthy of notice; as it is, I believe, the only 
animal matter from which fuch a Salt cannot be ob- 
tained. It is true, the Milk of animals that feed 
on vegetables may be confidered as an intermediate 
liquor between vegetable and animal fubftances; 
as an imperfeft animal juice, which ftill retains 
much of the vegetable nature : and we aftually 
find that Milk almoft always hath, at lead in parti; 
the properties of ihofe plants with which the ani- 
mals that yield it are fed. Yet, s.% it cannot be 
formed in the body of the animal, -whhout mixing 
with ftveral of its juices that are entirely perfefted, 
and become purely animal, it muft appear ftrange 
that the analyfis thereof fhould not afford the leaft 
vcflige of that principle, which all other animal 
matters yield in thegreateft plenty. 

I imagine the reafon of this may be found in 
(he life to which Milk is deftined. It. is intended 
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fur (tie nonrtfhment of animals of the fame fpccies 
\vi(h thofe in whofe bodies it is produced. Confc- 
quendy ic ought as much as poflible to rcfemblc 
the juices of the food which is proper for thofe 
animals. Now, as animals chat live only on ve- 
getables could not be properly nourilhed by animal 
matters, tor which nature iriHf hath even given 
lliem an averfion, it is not furprifing that the Milk 
of fuch animals Ihoiild be free from any mixture 
of fuch things as are unfuitahle to the young oms 
whom it is defigncd to nourirti. There is reafon 
therefore to think that nature hath difpc^fed the 
organs, in which the fecrction of Milk is performed, 
fo as 10 feparatc it entirely frnm all the animal 
juices firft mixed with it ; and this I take to be the 
principal difference between Milk and Chyle j the 
latter being neceffarily blended with the faliva, the 
gaftric and pancreatic juices, the bile and lymph, 
of the animals in which it is formed. Hence it 
may be concluded, that, if a quantity of Chyle 
could be colieiSed fufficient to enable us to analyse 
it, the analyfis thereof would differ from that of 
Milk, in this chiefly that it would yield a great 
deal of Volatile Alkali, of which Milk, as hath 
been laid, yields none at all. 

The fame thing probably takes place in carni- 
vorous animals. It is certain that thofe animals 
chufe to eat the fiefh of fuch others only as feed 
upon vegetables; and that nothing but extreme 
hunger, and the abfolute want of more agreeable 
food, will force them to eat the flelh of other car- 
nivorous animals. Wolves, which greedily devour 
fheep, goafs, &c. feldom eat Foxes, Cats, Pole- 
cats, &c. though thefe animals are not ftrong 
enough to refift them. Foxes, Cats, and Birds of 
prey, that make fuch terrible havock among wild 
fowl,' and other forts of game, do not devour one 
another. This being laid down, there is reafon 
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to think that the Milk of carnivorous animals is 
ibmcthing of the nature of the flefli of thofe 
animals that feed on vegetables, and which they 
dnife to eat, and not of the nature of their owa 
flefh; as the Milk of animals that feed on vegeta* 
bits is analogous to the juice of vegetables, and 
when analyzed yields no Volatile Alkali, though 
every other part of their body does. 

But whatever be the nature of Milk, and of 
whatever ingredients it be formed, it always con- 
tains the three feveral fubftances above mentioned ^ 
namely, the fat, or Buttery part, properly fo cal- 
kd, the Cheefy, and the Serous part, the iaft of 
which we are now to examine. It is, properly ipeak^i* 
jDg, the Phlegm of the Milk, and confifts almoft 
entirely of water. For this reafon it is proper to 
kiHen the quantity thereof confiderably by evaporar 
tion, {o that its other principles, being concentrated 
.and brought nearer together, may become much 
more fenfible. There is no danger of lofing any 
cflential parr of the. Whey in the evaporation, if 
it be performed in the balneum mari^ witK luch a 
gentle heat as may carry off the aqueous parts 
only : this greatly (hortens the analyfis, which will 
be exceeding long and tedious if all the water 
be diftilled off in clofe veflels. 

As Whey is chiefly the aqueous part of Milk, 
^J^ftid^.^boyc, it muft contain all the principles 
thereof that are foluble in water ;' that Is,' its lalirie 
and faponaceous parts. And accordingly the ana- 
lyfis thereof fhews th§t it contains an Oil, rendered 
perfeftly faponaceous oy an Acid ; that is, made 
perfectly niifcible with water. This quafity of the Oil 
contained in Whey appears from the^perfedt trai 
parencyof that liquor, which we knaw;ia[ibe m; 
of a complete diflblution. In the diftiUfttion .of 
Whey, the faponaceous matter contained therein 
*is decoinpofcd i.the ialiiie part rifes fii^ft, as beipg 
:- - • ■ 'the 
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tKc li^Deft; this is the Acid taken notice of in 
the procefs 1 after which the Oi!, now fcparatcd 
from the principle which rendered it mjjcible with 
water, comes over in its natural form, and doth 
not afterwards mix with the aqueous part. 

Befides the faponaceous matter, Whey contains 
fllfo- another falinc fubilance 1 n^niEly, Sea-Salt: 
this is obtained by hsiviating the caput moriuum 
left in tlic retort, which, becaiife of itj fixedncfe, 
cannot rife with the other principles in diftillation- 
To this Salt it is owing that what remains in the 
retort after diftillation grows moin: in the airj few 
we know that Sea-falc thoroughly dried hath this 
property. 

The fixed Alkaline Salt, obtained from the cspat 
mortumn burnt to afhcs, proves that Milk ftill re- 
tains fomethJng of the vegetable nature: for rhe 
following analyfis will fhew us that matters purely 
animal yield none at ail. 



CHAP. II. 

Of the substances which compose am ANJMAt 
,:,.. BODV. 



PROCESS I. 

Blood analyzed. IxjinKced in Bullock's Bleed., 

IN a balneum fnariie evaporate all the moiftiwc of 
the Blood that the heat of boiling water will 
carry off. There will remain an almoll dry matter. 
Put this dried Blood into a glafs retort, and diilill 
with degrees of heat, till nothing more will come 
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over, even when the retort is quite red-hot, and 
ready to melt. A brownifh phlegm will rife at firft: 
this will foon be impregnated with a little Volatile 
Alkali, and then will come over a yellow Oil, a 
very pungent Volatile Spirit, a Volatile Salt in a 
concrete form, which will adhere to the fides of the 
leceiver*, and, at laft, a black Oil, as thick as 
pitch. There will be left in the retort a charred mat- 
ter, which being burnt yields no Fixed Alkali. 

OBSER VATIONS. 

Blood, which is carried by the circulation into 
all tlie parts of the animaj body, and furniflies th^ 
matter of all the fecretions, muft be confidercd as 
a liquor confifting of almoll all the fluids neccflary 
to the animal machine : fo that the analyfis therec^ 
is a fort of general, though imperfcdt, analyfis oi an 
animal. 

Blood drawn from the body of an mmaJ« .and 
fet by in a veflcl, coagulates as it grows cold ; and 
fomctime afterwards the {oagulum difcharges a yel- 
tewifh Serttm or lymph ; and in the midft d>ereef 
fwims the red part, which continues curdled. Thefe 
two fubftances,. when analyzed, yield nearly the 
fame principles ; and in that refpeft feem to differ 
but little from each other. Though the Serum of 
Blood be naturally in. a fluid form, yet it hath 
alfo a great tendency to coagulate, and a certalri de- 
gree of heat applied to it, either by water or by. a 
naked fire, will curdle it. Spirit of Wine .mi:j:ed 
with this liquor produces on it the fanie cffeft as 

heat. 

Blood, while circulating in the body. of a healt^ 
animal, and when newly taken from it, hatha mijd 
tafte, which difcovers nothing like either, an Acid or 
an Alkali -, nor doth it ihew any fign of either fhe j^jic 
or the other in Chymical trials. When taftcd wifh 
attention it betrays fomething like a favour of Sea- 

falt i 
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fait-, becaufe it aiftualiy contains a little therarf", ^| 

4 



fait-, becaufe it aiftualiy contains a little therarf", 
which is found in the charred matter left in the re- 
tort after diftilhtion, when carefully examir>ed. 

We Ihewed that Milk aJfo contains a little of tlus 
Salt. It enters the bodies of animaJs with the food 
they eat, which contains more or lefs thereof according 
to its nature. It plainly lUffers no alteration by un- 
dergoing the digeftions, and paffing through the 
ftrainers, of the animal body. The cafe is the fame 
with the other Neutral Salts which have a Fixed 
Alkali for their bafis: wc find them unchanged in 
the juices of animals into whofe bodies they have 
been introduced. They are incapable of combining, 
as Acids do, with the oily pans -, and lb are diflblvcd 
by the aqueous fluids, of which nature makes ufe to 
free herfclf from thofe Salts, and difcharge tliera 
out of the body ; as Ibal! be Ihewn when we come 
to fpeak of Urine and Sweat. 

Blood, like all other animal matters, is, properly 
fpeaking, fufceptible of no fermentation but that 
of putrcfaflion. Yet it turns fomewhat four before 
it putrefies. This fmall degree of acetous fermen- 
tation is mod fenfible in flefh ; and efpecially in the 
Uefh of young animals, fuch as calves, iambs, 
chickens, &c. 

The quantity of pure water, which Blood, in 
its natural ftate, contains, is very confiderable, and 
makes almoft feven eighths thereof. If itbedif- 
tilled, without being firft dried, the operation will 
be much longer j becaufe it will be neccliary to draw 
©IF alt this infipid phlegm with a gentle fire. There 
is no reafon to apprehend that, by drying Blood 
in open veflels as directed, any of its other princi- 
ples will be carried off with its Phlegm : for 
it contains no other fubftance that is volatile enough 
to rife with the warmth of a balneum tnaria. This 
may be proved by putting fome undried Blood inW 
a glafs ciicurbite, tilting thereto a head and receiver, 

and 
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and diftilting, in a balneum mati^, all that the hi 

of the bath, not exceeding the heat of boiling 

water, will raifc: for, when nothing more will 

jCOme over, you will find in the receiver an Jnfij 

I jAlegm only, fcarce differing from pure water, 

luxpiin having a faint fmell like that of Bit 

j wherein it refembks ail the phlegms that rife firft in 

rjJiftiUation, which always retain Jbmething of the 

I iltnell of the matters from which they were drawn. 

I (That pare of the Blood, which remains in the cu- 

I curbite after this firft diftillation, being put into a 

[«toit, and dirtilled with a flronger fire, yields ex- 

1 mBt\y the fame principles, and in the fame pi 

portion, as Blood dried in open vefTcls in the 

I mim mariic : fo that, if this Phlegm of Blood 

[ tains any principles, the quantity thereof is fo fm; 

B to be fcarce perceptible. 

The VoliJtile Alkali thatrifes with the Oil, when 

J Blood is diililled in a retort with a degree of heat 

I greater than that of boiling water, is either the 

yroduftion of the fire, or ariles from the decompofi- 

tion of an Ammoniacal Salt of which it made a parr. 

for we (hall fee, when we come to treat of this la- 

JBne iiibrtance, that it is, fo extremely volatile as to 

I exceed, in that reip-fl, almull iUl other bodies that 

I We know : and therefore if this Volatile Alkali pre- 

I exifted formally in the Blood, uncombincd with any 

I other matttr capable, in fome meafurc, of fixing 

lit, it would rifeatfirli almolt fpontaneoufiy, or at 

I Icaft on the firft application cf the gentlell heat. 

, We have an inftance of this in Blood, or any other 

I animai matter, that is perfectly putrefied j which 

I containing a Volatile Alkali, either formed or ex- 

[ -tricated by putrefai5tion, lets go this principle when 

I idiftillt-d, even before the firft phlegm : and, for this 

* jeafon, when putrefied Blood is lo be analyzed, 

muft by no means be dried, like frefli Blood, be( 

d: 
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diftillation i for all the Volatile Alkali would by 
that means be difiipated and loft at once. 

The Volatile Aikali obtained from Blood that 
hath not undergone piitt^fadtion affords matter of 
(bme ipeciilation. Indeed the feparation of thiS 
Salt from Blood requires a degree of heat vaftly 
greater than that which is neceflary to make it rift 
when IE is perfectly formed and difentangled : and 
this gives room to think that it is the refult of a 
combination formed by the fire during the diftilla- 
tion. But then this fame degreeof heat neither fe^ 
parates nor forms any Volatile Alkali in a great 
number of plants, or in milk, as hath been fhewn. 
Yet it cannot be fiippofed that the Blood of anii 
mals, which feed only on thofe plants or on milkj 
is any other than thefe very matters digefted and 
rendered perfeftiy animal fubftanccs : whence it 
muft be concluded, that, when v^etable fubftances 
are converted into animal fubftances, they undergo 
fuch alterations as render them capable of yielding, 
when analyzed, a principle that was not difcoverable 
in them before. Now we know that this famfc 
principle, that is, the Volatile Alkali, is the pro- 
du(S of putrefaction, or, which is the fame thing; 
of the laft degree of fermentation : and this, I 
think, makes the opinion of thofe more than pro- 
bable who believe that trituration and mechanical 
motion are not the only caufrs that eflrft the cori- 
verfion of food into an animal juice, but that ftt- 
meniaiioii hath a great ihare in this change. It Is 
true, we do not find in animal matters any manifeft 
token of an Ardent Spirit, an Acid, or a Volatile 
Alkali -, nor, confequently, any fubftance chat is 
an evident pradutftion of any of the three diffifr^nt 
degrees of fermentation : and yet, as fubftahcss 
perteftly animalized arc exadtly in the fame ftate 
with' TCgerablts that have undergone the firft, and 
eveft the fecond, degree of fermentation, fo th^ 

Vol.. II. A a they 
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they are fufceptiblc of putrefadion only 'y (or, at 
leall, if they (liew at firft fome faint tokens of aci- 
dity, they run immediately and rapidly into com- 
plete putretaftion ;) it is neverthelefs probable that 
vegetable matters, in order to their becoming ani- 
mal fubftances, undergo certain changes and alte- 
rations which have fome refemblance with thofe 
projduced by fermentation. 

This opinion is further confirmed by two otheF 
analogies between animal matters, and vegetables 
advanced to the lad ftage of fermentation ; which 
is, that they yield neither an Eflential Oil nor a 
Fixed Alkali : for the coal, that remains in the re- 
tort after the diftillation of Blood, being burnt in 
an open fire, difcovers no Fixed Alkali in its 
afhes. 

The want of a Fixed Alkali ip animal matters 
arifes from hence, that their Acid is nearly in the 
fame ftate with the A cid of vegetable matters which 
have undergone putrefaftion ; that is, it is fo fub- 
tilized and attenuated, as to be fit to enter into the 
combination of a Volatile Alkali, ^nd is no longer 
fo intimately united with the fixed earth as to pro- 
duce therewith a Fixed Alkali in the fire. 

Though Blood and other animal matters afibrd 
no Fixed Alkali, but, on the contrary, yield much 
Volatile Alkali, it doth not therefore follow that all 
the Acid, which thofe fubftances contained before 
they were analyzed, is employed in the produdion 
of a Volatile Alkali. We fhall hereafter take no- 
tice of an animal matter which contains a great deal 
. of Acid : and, not to depart from our prefent fub- 
je£t, it doth not appear to me to be a fettled 
point among Chymifts, whether or no Blood, 
when analyzed, yields a portion manifeftly acid> 
and poffefling all the properties of an Acid. 

lilr. Boerl^aave, with fome other Chymifts,. makes 
no mention of any Acid in his analyfis of Blood. 
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Mr. Homberg, on the contrary, fays *expref]y, 
that he conftantly obtained an Acid froin the Blood 
and flefh ot" different forts of animals, of which he 
analyzed a great number. Mr. Boerhaave's autho- 
rity is very rctpeftable, and of great weight : On 
the other hand, iVlr. Homberg's experiments arc 
very concUifive, feem to be made with great care, 
and are all affirmative. This apparent diverfity in 
the fame analyfis, delivered by thefe two great men, 
determined me to analyze Blood myfelf, and to exa- 
mine IcrupuloLifly all the principles I eould obtain 
from it, 

I therefore ditliiled Ibme Bullock's Blood in a retort 
with degrees of fire. Some Phlegm came over 
firft, and then a Volatile Spirit. I changed my re- 
ceiver ; and on increafing the fire there rofe with 
the Volatile Spirit a yellow Oil, a Volatile Sale in 
a concrete form, a ru0et liquor which fmelled ftrong 
of Volatile Alkali, and fcemed at firll co be only a 
Spirit imprcgruted with much of that Salt ; at laft 
came a very thick fetid Oil. 

In this brown hqiior, which comes off towards 
the end of the diftillauon, Mr. Homberg affirms 
the Acid to be contained ; but, as it certainly is re- 
plete with a Volatile Alkali alfo, he allcdges that 
it contains at the fame lime both a Volatile Alkali 
and the animal Acid j that thefe two Saks are diflinft 
from each other, and not combined together in the 
form of an Ammoniacal Salt ; that each of confe- 
quence poffeffes its peculiar properties ; and that 
this liquor is at the lame time both Acid and Alka- 
line ; that it effervefccs with Acids, and alfo changes 
the blue colours of plants to red. 

The Alkaline quality of this liquor is very evi- 
dent, and difcovers itfelf in eveiy Chymica) trial ; 
bur the fame cannot be faid of its Acid property. 
I dropped fome of it on blue paper, the colour of 

' Memoin of the Academy of Sciences for 171 1, 
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which did notatfirft change in the leaflr, nor acquire 
the fainteft (hade of rednefs. This experiment almoft 
determined me to conclude that Mr. Homberg was 
miftaken : but fome time afterwards I perceived that 
the blue paper began to turn red where it had been 
wetted, and that the red colour grew deeper and 
deeper as the paper dried : and this convinced me 
that this liquor adtually contains an Acid, as Mr. 
Homberg afferted; but, that the Volatile Alkali 
in this liquor, being much more copious than the 
Acid, had firft entered the paper, and hindered the 
Acid from turning it red as ufual ; and that, as 
the Alkali evaporated, the Acid began to ait and 
produce the cuftomary effeft. Hence we fee that 
the Acid of Blood, though extricated by diftilla- 
tion, is not eafily perceived at firft, becaufe of the 
great proportion of Volatile Alkali with which the 
liquor containing it is impregnated. This is pro- 
bably what prevented its being difcovered by feveral 
Chymifts, who, it feems, did not cxpeft its exift- 
cnce, and therefore did not look for it. 

Mr. Homberg took no notice of this little diffi- 
culty in his Memoir : but he relates an experiment 
which might have given occafion to fufpeft it. It 
is in his analyfis of Human Blood. As the Acid 
in Human Blood is in lefs quantity, and kfs per* 
ceptible, than in the Blood of animals that live 
wholly on vegetables, he direds a fecond diftillation 
of the brown liquor, which contains at once both 
the Volatile Alkali and the Acid, till very little there-^ 
of be left in the retort, ^his rejiduumy iayiJ be, 
{.ontaim a very perceptible and diftttiSi Acid. There 
IS reafon to believe, from Mr. Homberg's diredHng 
the faline liquor to be diftilkd again, that he did 
not find the Acid Efficiently perceptible in it at firft. 
Now a fecond diftillation is a very good way to 
render it much more fenfible. For though this 
animal Acid be volatile, the Volatile Alkali is ftill 
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vaftly more fo ; fo that, if the liquor containing 
both thefe laline fubftances be diftilled, the Volatile 
Alkali muft needs rife firft, and Jeave the Acid 
alone, or altnoft alone, at the bottom of the retort. 
This is exa£tiy the cafe in our experiment on blue 
paper; the operation; being here performed with a 
fmal! quantity, and much more expeditioully, as 
appears from the account here given. 

It is not at all furprifing that the Volatile AlUali 
and animal Acid, though confounded together in 
the fame liquor, (hould not be united together and 
converted into a Neutral Ammoniacal Salt. Mr. 
Homberg pretends that thefe two falinc matters do 
not aft upon each other, becaufe they are too much 
dephlegmated. The oily parts, with which they 
are both loaded, may alfo conlribuce thereto : nor 
is this unprecedented ; the fame thing being obferved 
of the Acid and the Volatile Alkali of feveral ve- 
getable fubftances. 

Mr. Homberg, juftly fufpefting that there might 
be fome difference between the condition of the 
Acid in the Blood of animals that feed altogether on 
vegetables, and that in the Bisod of thofe that feed 
only on flefh, examined likewife by decompofirion 
the Blood and the flelh of fome carnivorous animals. 
In thefe alfo he found an Acid ; and it doth not ap- 
pear that he obferved any great difference, in this 
rcfpeft, between their Blood and that of other ani- 
mals. The difference he found between the Blood 
of young, and that of grown, or old, animals, with 
refpedt to the Acid, feems, by his account, to be 
more confiderable ; the Blood of the former con- 
taining much more of it than that of the latter : 
and this is fo much the more probable, as we know 
that the fteih of young animals grows four, before 
it putrefies, more fenfibly than chat of old ones. 

We fhall conclude this head with a remark con- 
cerning the management required in diftiUtng 
A a 3 Blood. 
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Blood. When the operation is advanced to a ccr-^ 
tain point, the matter contained in the retort often 
fwells fo as to flop the neck of that veffel entirely, 
and by that means makes it burft with an explofion. 
To avoid this inconvenience, a very fmall quantity 
cf Blood mull be put into the retort, and the fire 
mull be governed very warily. I have alfo found 
that this accident may generally be prevented by 
mixing the Blood with fome matter that can afford 
no principle by diilillatipn 5 fuch as pounded glafs 
or fine fand. 
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PROCESS II. 

Flejh analyzed, Injlanced in Beef. 

IN T O an alembic or retort, placed in a fand-bath, 
put fonie lean Beef, trom which you have carC'* 
fully feparated all the fat, Diftill till nothing more 
will rife, in this firft diftillation a phlegm will 
come over, weighihg at lead half the mafs of the 
diftilled flefh. \n the retort you will find a matter 
almofl dry, which you muft afterwards diftill with 
a naked fire in a reverberating furnace, taking th^ 
ufual precautions. There will come over at firft 
a little phlegm replete with Volatile Alkali ; then a 
Volatile Alkali in a dry form, which will flick to 
the fides of the veflil ; and alfo a thick OiJ. After 
the diftillation there will be left in the retort a black, 
fliining, light coal. Burn it to afhes in the opea 
^ir, and lixiviate thofe afhes : the water of the lixi- 
vium will have no Alkaline property, but will ihcv^ 
fome tokens of its containing a little Sea-falt, 

O B S ERFJ riONS. 

This analyfis of Beef is taken from a Memoir 
given in by Mr. GepfFroy in 1730, the purpole of 
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■which was a Chymical examination of the meat 
commonly uted to make broth. The flefh of an ' 
animal, as appears from the procefs, yields m\ich 
the fame principles with its Blood : and it cannot be 
otherwifc ; becaufe it is formed all together of ma- 
terials furnifhed by the Blood. 

Mr. GeofFroy obferves that the firft phlegm, drawn 
off from it in "Ccyt, balnmm ma>t^, produces a white^ 
precipitate in a folution of Corrofive Sublimate; 
which fhews it to contain a httle Volatile Alkali:' 
but tlie quantity thereof mufl: be very fmall, feeing 
the phk-gm that contains it Imelk only like broth, 
and not like a Volatile A lUali, one particle of which," 
we know, is capable of affefling the organ of fmell- 
ing very fenlibly. As to the Acid of flefh, there 
is great reafon to believe that it is conditioned exadlly; 
like that of Blood. 

The afhes of the c/^ut mortuum of flefh burnt in 
an open iircatcraft the moifhire of the air, as Mn 
Gcoffroy remarks, and increafe in weight, though 
they contain no Fixed Alkali. However, this is 
not at all furprifing, fince they contain fome Sea- 
fait, the known property whereof is to grow moifl; 
in the ah-. 

The fieih of animals contains much matter that is 
foluble in water. Mr. Gcoffroy examined feparately 
that part of flefh which water is capable of dif-^ 
folving. With this view he boiled four ounces of | 
beef with three pints of water, in a very dole veffel, 
and repeated the operation fix times with equal 
quantities of frefh water i in order to extrait, as far 
as poITible, all the juices of the meat. Thefe broths 
he put all together, the laft of them having bur a 
faint fmell ot very weak veal broth : he evaporated 
them over a flow fire, filtering them towards the end 
of the evaporation, to feparate an earthy part ; and 
there remained in the vcffel a moderately folid eX- 
traft, which foon grew moift in the air. This ex- 
A a 4 traii 
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tra£t being analyzed yielded a dram and two grains 
of Volatile Sale, which adhered to the fides of the 
receiver ; notin ratniiications as Volatile Salts ufually 
do, but in flat cryftals, moftly in the form ofri 
parallelopipeds. The Spirit and the Oil, whichjl 
came over together after the Volatile Salt, weighec 
thirty eight grains. Salt of I'arcar being mijja 
ivith this Voiacile Sate feemed to increafe its ftrengtl)* 
which gives 100m to fufpedl that the latter contain 
an Ammoniacal Salt. 

The charred matter left in the retort weighed bui 
fix grains. Its lixivium gave fome tokens of Sesi 1 
fait, by making a white precipitate in a folution o$*rl 
qv'ickfilver. The mafs of flefliy fibres that w^ i 
exhaufted by boiling, being dried and analyzed 'V( 
the fame manner, yieliied a Volatile Spirit, a V(>,. 
latile Salt in a concrete form, which ftuck to thij-J 
(ides of the receiver in ramifications as ufual ; and J 
a thick fec'd Oil. I'here now remained in the re<j J 
tort a charred matter, which being burnt in ' ' 
open air, or not burnt, flawed not the leafi: fign e 
its containing any faHne matter. 

This method of analyzing flefli, by boiling it a 
firft in water, in order to extraft all that can be dif 
folved by this menftmum, fhews us that animal fleflii I 
contains an Oil which is in a faponaceous ftate : fo^ i 
tUeextraft m^de therefrom by water yields in diftilt ( 
latlon a confidcrable quantity of Oil, which wm 1 
pcrfe<5liy diilolved in the water while that extratS ■ 
was in the diluted ftate of broth, and before it wa;^ 
analyzed. 

It is remarkable that the Volatile Salt yielded \ 
the excradl: ot fle/h is different from th^; which 'vf\ 
obtained out of the fleth itfelf when nothing hath 
been extracted from it. This Salt, as Mr. G.^offroy 
obferved, differs from the common Volatile A'kaji^ 
iii the form of its cryrtals j which made tha^ Chyy ■ 
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mift juftly confider it as a Salt of a fomewhat Am- 
moniacal nature, a kind of Efiential Salt of flelh. 

There is reafon to think that this Salt, when dif- 
Iblved in the water in which we boil ficfli, is fc- 
parated therefrom, by the aftionof fire, with more 
cafe than while it remains combined with the other 
principles in the fubftance of the flefh ; that its 
reparation, in the latter cafe, requiring a greater 
degree of heat, it is thereby decompofed ; and that 
the Volatile Alkali, which is obtained froai flcfli 
diftilled in the ufual manner, is only one of the 
parts that conftituted the Ammoniacal Salt thereby 
decompofed. 

The cliarred matter remaining, after the diftilla- 
tion of flefh firft exhaufted by boiling, yields nothing 
faline i becaufe the Sea-falt, which is the only Fixea 
Salt it could contain, was diflblved by the water to- 
gether with the matter of the extraft. 

Mr. Geoffroy likewife examined what parts of 
flefli Spirit of Wine is capable of difiblving. For 
this purpofe he took four ounces of Beef dried 
in the balneum mari^, poured on it an equal 
weight of well reftified Spirit of Wine, and left the 
whole in digeflion for a confiderable time. The 
Spirit extrafted from the Beef a weak tinfture, and 
(eparated from it fame drops of Oil : it acquired a 
brown colour, and a faint fmcll. Mr. Geoffroy 
found, by leverat experiments, that the Spirit of 
Wine had taken up a portion of the Ammoniacal 
or Eflential Salt of the flefh.. With refpeft to the 
Oil, if any at all were diflblved, it could be but 
very little 1 for that which the Spirit feparatcd, and 
which retained its natural form, was certainly not 
dJi&lved : feeing in that cafe it would not have been 
perceived, but would have made a homogeneous 
liquor, to appearance, with the Spirit of Wine. 
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PROCESS III. 

Bones analyzed. Injlanced, in Ox-bones, 

CU T into pieces the Bones of a leg of beef, 
carefully kparating all the marrow. Put them 
into a retort, and diftill them in a reverberating 
furnace as ufual. A phlegm will come over firft ; 
then a Volatile Spirit, which will become ftronger 
and ftronger •, afterwards a Volatile Salt in a dry 
form, with Ibme Oil \ and, laftly, a black Oil, 
with a little more Volatile Salt. I'here will be left 
in the retort a charred matter, from which a little 
Sea-falt may be extrafted. Reduce this charred 
matter to alhes, by burning it in the open air. Thefe 
afhes will give fome flight tokens of a Fixed Al- 
kali. 

O BSERVATIONS. 

The analyfis of Bones proves that they confift 
of the fame principles with flefli and blood ; and 
the fame may be faid, in general, of all matters that 
are truly animal, that actually conftitute ^ny part of 
an animal. 

Neverthelefe we find in the afhes of Bones fome- 
what of an Alkaline quality \ feeing they make a 
red precipitate in a folution of Corrofive Sublimate; 
and fet a true Fixed Alkali cannot be obtained from 
them. Thefe afhes are probably in the fame cafe 
with quick-lime ; which hath certain properties of 
Alkaline Salts, though no Salt of that kind can be 
cxtraded from it. - 

Mr. Geoffroy analyzed Bones in the fame 
manner as he did flefh -, that is, he at firft made a 
ftrong decodtion of them with water, and then exa^- 
mined and diftilled apart the extraft afforded him 
by that decodlion, and the Bones deprived of that 
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extrad. On this analyfis he made two remarkable 
ubfervjtions. 

The firft is tliat Bones yielded to boiling water 
their principles and their Voiaiile Salts, both foouer 
and more copioudy dim fleth did : lor in the ana- 
lyfis which Mr. GtofFioy made oi' fcveral Torts of 
flefh, though he robbed tiieni in a manner of all 
their principles by boiling, yet their dried fibres 
afcenvards yielded a confiderable quantity of Vo- 
latile Salt ; whereas the Bones, of which he had made 
an extraift by boiling, afforded him but a very fmaH 
quantity thereof when auatyztd. 

The fecond obfei'vation worthy of notice which 
Mr. Geoffroy made on his analyfis of Bones is this ; 
the Salt, which, as was fhewn in the analyfis of flelh, 
was refolved by the water wherein he boiled the 
Belli, and confequently rofe when he diftilled the 
cxtiadt obtained from that decoflion, and cryftal- 
lized in the form of paralielopipeds, took a quite dif- 
ferent turn in the analyfis vi Bones. None of it 
appeared in diftilling theextraft made by decoftion, 
but rofe in diftilling the boiled Bones, that were 
exhauflied of almoft all their other principles by the 
decoAion with w."iter. Thefe differences probably 
arife from the difitrent contexture of the animal 
matters in which they are obferved. 

This analyfis of Bones may ferve as a pattern for 
analyzing all the folid parts of animals, fuch as 
Jiorns, hoofs, ivory, &c. 
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Animal Fat analyzed. Injianccd in Mutton-Suet. 

PU T as much Mutton-Suct as you picafc into ^ 
glafs retort, only taking care that the vefiel I 
but half full; anddiftill with degrees of fire as ufaa|/l 
A phlegm fmelling of the Suet will rife firft, aaS 
foon grow very acid. After this fome drops cf 
Oil will come over, and be followed by a matter 
like Oil, in appearance, when it comes over ; but 
it will fix in the receiver, and acquire a confiftcnctp 
fomewhat fofter than Suet. This kind of Butti 
of Suet will continue to rife to the end of the diH 
lation ; and tliere will be left in the retort a ftnal 
quantity of charred matter. 

OBS E RF^TIONS. 

Though animal Fat be a fubftance that hacKl 
pafied through all the ftrainers of the body ; thougfeT 
it hath undergone all the elaborations neceffary to 
form an animal matter, and become itfelf pan of 
the animal ; it contains nevcrthelefs, as its analyfis 
ihews, principles differing greatly i'rom thofe of ajOl* 
other animal matters ; fo that ir rauft be clafled, TjSr 
fome fort, by itfelf 

Itconflfts almoft entirely of Oil: but this '..-_ 
is in a concrete form, and obfcrves the general rujjs'j 
of all concreted oily matters, which owe their con- . 
fiftence wholly to the Acid that is combined with 
them. The rule is evidently fo general that it ex- 
tends even to the animal kingdom, where, in all 
other inltances. Acids feem to be almofl: annihilated. 

All we faid above on the fubje£l of Butter mufl: 
be applied here : for animal Fat, properly lb called, 
and Butter, do not, in my opinion, differ fenfjbly 
from each other, with refpeft to their analyfis. A nd 
there- 
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therefore there is great reafon to believe that what 
is Butter in Chyle, or Milk, becomes Far when 
fixed in the animal body. It is a kind of repnfitory 
in which nature lays up and confines the Acid that 
is unnecelTary to the animal compofition, and which 
Ihe could not any other way eliminate. 

I made choice of Mutton-Suet for an inilance of 
the analyfis of Fat; becaufe this Fat, being the 
firineft of any, muft contain a ftronger and more 
perceptible Acid. 

When it is thus diftilled, the part which remains 
fixed hath much lefs confiftencc than the Suet had 
before ; which arifes from its having loft part of Its 
Acid. Repeated diftillations will deprive it of a 
much greater quantity thereof, and fo reduce it 
into an Oil that will always remain clear and fluid. 

Not one particle of Volatile Alkali is obtained 
by diftilling Suet : but then the experiment will not 
fucceed as it ought, unlcfs care be taken to free the 
Suet perfectly from all the membranes, and all the 
particles of flefhand blood that may be mixed with 
it; for, if it Ihould be diftilled without this pre- 
caution, thofe heterogeneous matters mingled with 
it would yield a great deal of Volatile Alkali in 
diftillation ; which might impofe on the Artift, 
and make him think the Salt came adually from 
the Suet. Suet that hath been often melted, as the 
tallow, for inftance, of which candles is made, is 
fufficiently purified ; of this I made ufe in my ana- 
lyfis and it yielded me no Voladle Alkali ; at leaft 
I could perceive none. 

In conclufion, all that hath been faid, on feveral 
occafions, toucliing the properties of concreted 
oily matters, may be applied to Suet. I ftiall only 
obferve here that it is one of thofe that manifeft no 
Acidity, and confequenily tliat in its natural ftatc 
it is not foluble in Spirit of Wine, and only be- 
comes foluble in that menftruum by degrees as ira 
Acid 



I 



M 



^66 Elements of -the 

Acid is extricated by repeated diftillations : and oil 
this account it ought to be claffed with Bee's- Wax^ 
and other oily compounds of that kind. 
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PROCESS V. 

Eggs analyzed, Injtanced in Pullet^s Eggs. 

PU T fome Hen's Eggs in water, and boil them 
till they be hard. Then leparate the Yelks 
from the Whites. Cut the Whites into little bits; 
put them into a glafs cucurbite ; fit on a head and 
receiver •, diftill in a balneum mari^ with degrees of 
fire> raifing it towards the end to the ftrongelt 
heat which that bath can give ; that is> to the heat 
€f boiling water. There will come over an aqueous 
liquor, or infipid phlegm ; tlie quantity whereof 
will be very confiderable, feeing it will make about 
nine tenths of the whole mafs of the Whites of the 
Eggs. Continue, your diftillation, and keep the 
water in the bath conftantly boiling, till not a drop 
more of liquor will afcend from the alembic. Then 
unlute your veflels. In the cucurbite ydU will 
find your Whites of Eggs confiderably fhrunk 
in their bulk. They will look like little bits of 
brown glafs, and be hard and brittle. 

Put this rcfiduum into a glafs retort, and diftill, 
as ufual, in a reverberating furnace with degrees 
of heat. There will come over a Volatile Oily 
Spirit, a yellow Oil, a Volatile Salt in a dry form, 
and, at laft, a black thick Oil. There will be left 
in the retort a charred matter. 

Reduce alfo into the fmalleft pieces you can the 
hard Yelks of the Eggs which you feparated from 
the Whites. Set them in a pan over a gentle fire: 
fl'ir them with a ftick till they turn a little brown, 
and difcharge a fubftance like melted 'marrow. 

Then 
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Then put them infoa new ftrong canvafs bagand prds 
ihem between two iron plates well heated ; whereby 
you will obtain a conntierabie qiiintity of a yellow 
Oil. 

Let what remmns in the bag be diftllled in a re- 
tort let ill a reverberating furnace: it will give , 
you the fame principles as you got from the Whites. 

OBS ERV ATIONS. 
Of the two perfeftly ditVinfl fubflances that con- 
ftitute the Egg, the Yelk contains the embryo of 
the chick, and is deftined to hatch it ; the White 
is to ferve for the nourilhment of the chick when k 
is formed. 

Thcfe two matters, though they contain the very 
fame principles, yet differ confiderably from each 
other; and chiefly in this, that their principles are 
not in the fame proportions. 

The White of an Egg contains fo much phlegm, ' 
that it feems to confifl aJmoft totally thereof. All 
the aqueous liquor, obtained by diftilllng it in the 
balneum maria, is, properly fpeaking, nothing 
but pure water; for no Chymical trial can difcovcr 
in it either an Acid or a Volatile Alkali; or any 
very perceptible Oily part. And yet it muft con- 
tain fome Oil, becaufe the liquor that rifes laft is a ' 
little bitterilh to die tafte, and fmells fomewhat of 
empyreuma. But the principles from which it 
derives thefe properties are in too fmall quantities 
to be diftindtly perceived. 

If, inftcad of diftilling the hard White of an 
Egg, with a view to draw off the great quantity 
of water it contains, you leave it fome time in an 
air that is not too dry, the greateft part of i[s moif- 
ture feparates fpontaneouily, and becomes veiy. ■ 
fenfible. In all probability this is the efteft of 
■ a beginning putrefaftion, which attenuates this ■, 
fubftance, and breaks its contexture. The liquor 

thus > 
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thus difcharged by the White of an Egg 
loughly diliblvcsthe Gum-Kcfins, and parcicu 
Myrrh. It" you defire to ciifiblve Myrrh in 
manner, cut a hard-boiJcd Egg in halves ; cake 
out the Yelk 5 put the powdcrtS Gum-Refio into 
the cavity left by the Yelk ; join the two halvesof tbp 
White 1 fallen tliem together with a thread, and 
hang them up in a cellar. In a few days time t' 
Myrrh will be diflblved by the moidure that iflii 
from the White of the Egg, and will drop 
the vellei placed underneath to receive it. Tl 
liquor is improperly called Oil of Myrrh per 
qiiium. 

Ail the properties of the Whites of Eggs, 
well as the principles obtained by analyzing them, 
are the fame with ihofc of the lymphatic part ol 
the blood ; fo that there is a great refemblance be- 
tween thefe two fubftances. :^ 

As to the Yelk, it is plain from its analyfis that 
Oil is thf predominant principle thereof. If hIm 
Yelk of an Egg be mixed with water, the Oil witj 
which it is replete, and which is by nature very 
minutely divided, diffufes eafily through the whole 
liquor, and remains fufpended therein by means qf - 
its vifcofity. The liquor at the fame time becor"*'" 
milk-white like an emuliion, and is in fa£t. a 
animal emuliion. 

In order to obtain the Oil of Eggs by expre 
with the more cafe, care mull be taken to ( 
Eggs that are feven or eight days old ; becaufe il 
are then a little lefs vilcous, NeverthcJels ll 
vifcofity is ftill lb great that they will no: c 
yield their Oil by exprefljon: and therefons, in c 
to attenuiite and deliroy entirely this vifcofity, 
mult be torrefied before they are put to be preffe 

The Oil of Kgfjs, like all other oily animal, 
ters, feems analogous to the Fat Oils of.vegetabll 
It hath all the propenics that characterize th( 
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Oils. Its colour is yellow, and it fmclls and taftes 
a little of the empyreuma, occafioned by torrefying 
the Yelks. It is rendered fomewhac leis difagreable 
by being expofed to the dew for thirty or forty 
nights, if care be taken to iUr it often in the mean 
time. 

To conclude : all the prlncip]es both in the Yelk 
and the White of an Egg are the fame as thofe 
found in Blood, FleJh, and all other matters that 
are pcrfedly animal. 



CHAP. III. 

Of the Eicrements of aniMals. 



PROCESS I. 

Dung amlyzed. Tnjlanced in Human E>^cremej:l. 
Mr. Homherfs Phafphorus. 

TAKE any quantity you pleafe of human 
Excrement, and dUlill it in a glafs aiembic 
fet in the balaeutn maria. You will obrain an 
aqueous, clear, infipid liquor ; which will never-r 
thelefs have a difagreable odour. Having urged 
the diftillation as far as is poffible with the heat of 
this bath, unlute your veflels, and you will find 
at the bottom of the cucurbite a dry matter, mak- 
ing about an eighth part only of what you put into 
it. Put this refiduum into a glafs retort, and dif-< 
till in a reverberating furnace, with degrees oi 
heat. You will obtain a Volatile Spirit, and a Vola- 
tile Salt, with a fetid Oil % and a charred matter 
will be left in die retort. 

Vol. 11. B b O B S E R- 
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OBS ERyATIONS. 

_ '"'Wii'. HoMBERG made a great maiiy experan(___ 

on the dung of animals; concerning which he 

'compofed two Memoirs publifhed in the Academy's 

"colleftion for 1711. That Chymift: tella us, that, 
in diftilling Excrement, he aimed not fo much at 
dilcovering the principles of which it confifts, as 
he was defirous to fatisfy a friend of his, who had 
"^arneflly entreated him to try whether he could 
rnot extraft therefrom a clear Oil, having no bad 
» fmell ; becaufe he had feen, as he faid. Mercury 
pxed into pure Silver by fiich an Oi!. 
'" Mr. Homberg's labour had the iifual fate of all 
■"Vnterprifes of this nature. He aiflually found the 
virt of drawing from Excrement a clear fcendcfs 
W^\\ ; biK, in wliacever way he applied it to Mer- 
r^ry, it produced no change in that metallic fub- 
ftance. However, as Mr. Honiberg was a man of 
I jfagacity, and knew how to improve every hint offered 
1 Tjy his experiments, he maile feveral curious difco- 
f.'Sreries on this occafion ; of which we Ihall give a 
l-^oncife account, after we have made fome remarks 
1 Icin the principles obtained from Excrement by the 
f method defcribed in the procefs, 
1 ^ This fubftancc, confifting of matters fubjeS to 
fiiitrefaftion, hath conftandy a fetid fmell, like that 
I ef al! putrid matters; having been for fome time 
\ Confined in a warm, moift piace, which we know 
I bromotes putrefa<5tion, and even quickly produce* 
' .ft. Yet the analyfis thereof proves chat it ia not 
jiutrefied, or at leaft not entirely fo: for all putre- 
fied matters contain a Volatile Alktli perfectly 
formed and extricated ; and, as this principle rifes 
feith lefs heat than that of boiling water, ic always 
' iomes over firft in diftillation. Now we have feen 
that, with the heat of boiling water, it parts Vith 
nothing but an inlipid plilegm, contaiaihgiw Vol- 



] 



f atile 




Practice c/" Chv.mis^ry.- ^f~ 

atile Alkali: a fure proof that the fecal, matter 
is not completely putrefied. 

There is nothing remarkable in the Volatile Salt 
and fetid Oil, which rife with a degree of heac 
greater than that of boiling water. They are com- 
mon prodiiftions, of which we have made frequent 
menrion in feveral of the preceding analyfes ; and 
therefore they need not novi' detain us from proceed- 
ing to give a fummary account of Mr. Homberg's 
chief difcoveries. 

One of the methods by which Mt. Homberg 
endeavoured to obtain from Excrement a clear Oilj 
without any bad fmell, was to feparate its earthy 
and grofs parts, by filtering it before he diftillcd it. 
" For this piirpofe he diluted Excrement newly 
" difcharged with hot water, ufing a quart of wa- 
*' ter to an ounce of feces. Then he let the mix- 
'* ture ftand to cool, and, the grofs parts falhng 19 
" the bottom, he poured off the water by inclina- 
" tion. This liqaor he filtered through brown 
" paper, and evaporated to a pellicle over a gentle 
*' tire. There (hot in it long cryftals of four, five^ 
*' and fix fides, which Mr, Homberg thinks may 
" be called the Efiential Salt of Excrement. They 
** refemble Saltpetre, in fome meafure, and de- 
*' flagrate in the fire much like it ; with this difftr- 
" ence that their flame is red, atid they burn flowly; 
*' whereas the flame of Salt-petre is white and very 
•* vivid ; probably, fays iVIr. : lomberg, becaufe 
'*''thcre is too much of an oily matter in th? one,. 
*' '.end lefs in the other. 

\.';'*'Mr. Homberg dlftiUed this Salt in a glafs 
■•'retort with degrees of fire, and at lafl: with a 
'^iVery violent one. At firfl; there came over an 
^-'aqueous liquor, Hiarp and acid, which was fol- 
rt.'iloveed by a brown fetid oil, fmclling very ftrong 
**''of ertipyreoma. This diftillaiion he attempted 
**Jfour fevtral times j and each time the matter in 

Bb a. '•'• ■^Mfi, J 
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*• the retoit took fire, juft « 
" come off." 

The Sale which Mr. Hombcrg obtained frbm 
Excrement is very remarkable. We fha!! have 
nccalion to fpeak of it in another place, and ftiall 
enly obfcrve here that its Nitrous charafter U by 
no means ambiguous : its deflagrating on live coals 
convinced Mr, Hombcrg of its being a true Nitre. 
But it3 conrtantly taking fire in tlie retort, as oft 
as diftiiled, is a fure prouf that it is a Nitrous Salt : 
fta- Nitre only hath the property of thus taking fii 
in clolt: vcflels, and making other combuftible 
lers burn along with ic. 

- The procefs by wliich Mr. Hombcrg at laft 
-tained from Excrement a dear oil without any bad 
JfmeJl is curious, and worthy of a place here; on 
account of the views and occafions of reflection 
i*i*bkh it may open. 

c"^ " Mr. Homberg having tried in vajn, by till 

"• ling Excrement a great many different w!r^ 
*^ to obtain from it fuch an Oil as he wanted, re- 
*' folved to employ fermentation, the effeft whereof 
.^* is to change the difpofition of the principles of 
-,'** mixes. With this view he dried fome Excre- 
'•'* ment in the water-bath, and, luvjiig pulverized 
■** it, poured thereon fix times its weight Cff 
>'i'*' phlegm that had been feparated from it by diftiF- 
'i** lation, and put the whole into a large gl^ils cu- 
curbite, covered with an inverted veflel that 
fitted exaftly into it, and was clofe luted. This 
veffel he fet in a balneum marine for fix weeks, 
keeping upfiicli a gentle heat as would not burn 
one's hand ; after which he uncovered the cu- 
curbite, and having fitted thereto a head and a 
receiver, diftiiled off all the aqueous, nioifturc 
in the balmum stiarue with a vci-y gentle heat. 
It had now loft almoft all its bad fnielK which 
was changed into a faint one. It came oV( 
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** fomewhat turbid, whereas it was very clear when 
*' put into the cuciubite. Mr. Homberg found 
*' this water to have a cofmetic virtue: He gave 
" Tome of it to perlbns v/hole complexion, necU, 
" and arms, were quite fpoiled, being turned 
*' brown, dry, rough, and like a goofe ikm : 
" they walhed with it once a day, and, by con- 
'* tinuing the uft of this water, their (kin became 
*' very Iblt and white." 

The dry matter, that remained in the bottom of 
the cucurbite after dilliilation, had loft about a. 
twentieth part of its weight ; that is, of twenty 
ounces, put at one time into the cucurbite, fome- 
what lefs than nineteen ounces remained. Mr. 
Homberg fufpefts that it was not fo dry when put 
into the cucurbite as when it was taken out. Per- 
haps alio the fpecies of fermentadon which the 
matter underwent had attenuated and voktiiized 
fome part of it ; fo that it came over with the 
phlegm in riiftiUation, The turbidnefs of that 
phlegm, which was clear and limpid before, feerOs 
to countenance this conjefture, 

" The dry matter left in the cucurbite after the 
" firft diftillation, had not the leaft fmcll of feces : 
_, " on the contrary, it had an agreable aromatic 
fca'v odour ; and the velTe! in which Mr, Homberg 
.,*'* had digefted it, being left open in a corner of 
" his laboratory, acquired in time a flrong fmell 
*' of Ambergris. It is furprifing, as Mr. Hom- 
*' berg juflly obferves, that digellion alone fhoulJ 
*' change the abominable fmtU of Excrement into 
" an odoivras agreeable as that of Ambergris. 
** This dry matter he powdered coarfcly, and 
[gut two ounces thereof at once into a glafs re- 
port that would hold about a pound or a pound 
ind half of water. This he diftilled in a fand- 
«th with a very gentle heat. A fmaU quantity 
A-jjt. of an Aqueous liquor came over firft, and then 
B b 3 "an 
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' ** '-an Oil as coloLirlefs as fpring- water. Mr. Horn-"" 
IjM berg continued the iame gentle degree of heat 
--.:«• till the drops began to come off a litile redith i 
v» and then he changed the receiver, flopping that 
W which contained the clear Oil very clofe with a 
^' cork. Having carried on the diftitlation with 
-/•• a fire gradually augmented, there came over a 
'■" confiderable quantity of red Oil; and there re- 
- " mained in the retort a charred matter which burnt 
•)*' very readily," 

I The clear Oil, without any iH fmell, which Mr. 
- Homberg obtained from the fecal matter by this 
i-procefs, was the very thing he was in fcarch of, 
pnd which he had been afiured would convert Mer- 
vcury into fine fixed Silver: yet he ingenuoufly 
owns, that, whatever way he applied it, he couM 
-never produce any change in that metallic fubflance. 
,-Ve ftiall now proceed to the other dilcoveries made 
-by Mr. Homberg on this occafion. 
1 In his attempt to obtain a clear Oil from Excre- 
ment, he dilHlled it with different additamcnts, 
and amongll: the reft with Vitriol and Alum. He 
found that the matters left in the retort, when he 
made ufe of thefe Salts, being expofed to the open 
air, took fire of themfelves j that they kindled 
combuftibie matters ; in a word, that they \vere a 
■'true Phofphoius, of a fpecies different from all then 
known, Puriiiing thefe firft hints, he fought and 
found the means of preparing this Phofphoriis by a 
way much more expeditious, certain, and cafy. 
. 'His procels is this. 

^ . •' Take four ounces of Feces newly excreted; 
Ij,** Mix therewi[h an equal weight of Roeh-Alum 
Ti** coarfely powdered: put the whole into a little 
j|-4' iron pan that will hold about a quart of water, 
a.,*f and fet ic over a gentle fire under a rhitnney. 
"•■ The mixture will mek, and become as'liqtiid as 
* Vjtfcr, Let it boil with agentle fire, tonftamly 
,■,,.■ « ffir- 
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,^;;flarring it, breaking it into little crumbs, and 

. "^'ifcraping off with afpatula whatever fticlts to the 

jj!^- bottom or fides of the pan, till it be perfeftly 

^^fidry. The pan muft from time to time be re- 

(f^, moved from the fire, that it may not grow red- 

j**, ^hot, and the matter mijft be ftirred, even while 

,^* it is off the fire, to prevent too much of itfrom 

-j^i flicking to the pan. "When the matter is per- 

** feftly dried, and in little clots, let it cool, and 

*' powder it in a metal mortar. Then put it again 

" into the pan, (tt it over the fire, and ftir it cofi- 

," linually. It will again grow a little moift, and 

^,'1'^ adhere together in clots, which muft be con- 

yp. tinually roafted and bruired till they beperfedly 

tj^;, dry; after which they muft be fuffered to coot, 

^, and then be pulverized. This powder muft be re- 

,f:. turned a third time to the pan, fet on the fire, 

'* roafted and perfectly dried : alter which it miift 

" be reduced to a fine powder, and kept in a paper 

" in a dry place. This is the firft or preparatory 

" operation. 

" Take two or three drams of this powder. 
" Put it into a little matrafs, the beliy of which 
" will hold an ounce, or an ounce and half of 
*' water, and having a neck about fix or fsven 
" inches long. Order it fo that your powder ihail 
" take up no more than about a third part of the 
" matrafs. Stop the neck of the matrafs (lightly 
*' with paper : then take a crucible four or five 
*' inches deep : in the bottom of the crucible put 
*' three or four fpoonfulk of land : fet the matrafs 
" t)n this fand, and in the middle of the crucible, 
"i;(u as nor to touch its fides. Then fill up the 
^5„5tycible with fand, lb that the belly of the ma- 
^~ tr^fs niay be quite buried therein. This done, 
H. place your crucible with the matrafs in themidft 
,fj.,^f a htrle earthen furnace, commonly called a 
J^*'/\Sfeve, about eigiit or ten inches vadc above, 
■■ ' B b 4 " and, 
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" and fix inches deep fiom the mouth to the _ 
" Round tjie crucible jjuc lighted coala about 
*' w^ up, aid when it hath, ftood thus haJf 
" huur, fill up with coals to the very top of 1 
" ciucibic. Keep up this fire a fuU h:d£-lK« 
" longer, gr till you fee the Infide of the ma! 
" begin to be red. Then incrtale your fije] 
" railing your coals above the crucible. Conrim 
*' this Itrotig heat for a full hour, and then let 
*' lire go out. 

" Ac the beginning of this operation denfe fui 
" will rile out of the matrals, through the ftof 
" of paper. Thele fumes ilTue fonietimes in ii 
" abundance as to puih out the floppie ; which yi 
" muft then replace, and flacken the fire. " 
',' iiinics ccafe when the infide of the tHatrais 
*' gins to grow red -, and then you may inci 
S^ liic fire without any fear of fpoiling your opci 
V lion. 

. " When the crucible is fo cold that it may 
** fafely taken out of the furnace with oae's ha 
" you muft gradually draw the matrals out of 
" land, that it may cool Qowly, and then ftop 
'■ dole with a cork. 

, " if tlie matter at the bottom of the malrafa 
f?, appear to be in powder when Ihaktn, it is afign 
■^' the operation hat!i fiicceeded : but if it be in a, 
:f^ cake, and doth not fa!] into powder on. fhaking 
>■ the matrals, ic fhews that your matter was not 
" luSiciently roafted and dried in the iron pan»^ 
-*' during the preparatory operation." 
- , Since Mr. Hombcrg, Mr. Lemcri the youi 
Wth made a great many experiments on this 1^1 
phorus, which' may be feen in the Memoirs of the 
Academy for 1714 and 1715. In tlK>re Memoirs 
, jyir. Lemeri hath (hewn that Excrenient is not the 
»f)ly matter capable of producing this Pholphorus 
ItkhAlumi but thi^t, OP the comiary, almoft all 
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animal and even vegetable maners are fit tor this ' 
combination; that though Mr. Homberg mixed- 
Ahim in equal quantities only with the tccal matter, 
it may be ufed in a much greater proportion, and. in 
certain cafes, will fuccecd the better ; that, according 
to the nature of the fubftances to be worked on, the 
quantity of that Sait may be more or lefs increafed ; 
and that whatever is added, more ti*an the dofe- 
rcqiiifite for each matter, ferves only to leflen the 
virtue of the Phofphorus, or even deftroj-s it en-* 
tireiy -, that the degree of fire applied mult be dif- 
ferent according to the nature of thofe matters j ' 
and, laftly, that Saks containing exactly tlie fame' 
Acid with that of Alum, or the Acid of thole' 
Salts feparatcd from its bafis and reduced into Spi-" 
rit, do not anfwer In the prefent operation: which" 
ihews, fays Mr. Lemeri, that many fulphureoiis" 
matters may be fubftituted for Excrement in this 
operation -, but that there are no Saks, or very few 
if any, that will fucceed in the place of Alum. 
Nevertlielefs a Chymiil, who lately communicated 
to the Academy a great number of experiments ori" 
this Phofphorus, found that any Salt containing the 
Vitriolic Acid may be fubftituted for Alum. 

This Phofphorus, made either by Mr. Homberg's 
or by Mr. Lemeri's method, Jliines both by day 
and by nigiir. Befides emitting light, it takes fire 
loon after it is exposed to the air, and kindles all 
combuftible matters with which it comes in con- 
tad:; and this without being rubbed or heated. 

Meif. Homberg and Lemeri have given the moft 
probable and the moft namral explanarion of the 
caqfe of the acccnfion and other phenomena of this 
Phofphorus. What they fay amounts in ftiort to 
what follows. 

Aium is known to be a Neutral Salt, confiding 
pf thcA'icriolir Acid and a calcareous earth. When 
tiiis S^k is calcined with the fecal matter, or other 

fub- 
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fiances alxrar.dirig in Oil, the volaiHe princ'ples < 
thcfe fubftances, luch as their Phlegm, their SailQl 
and chcirOtls exhale in the fame manner as if I 
were diftilled ; and there is nothing left in the ma-J 
trafs, when thofe principles are diflipatctl, but f 
charred matter, like that^hichis found in tetor^l 
wherein fuch mixts h*ve been decompofed by d'lfl 
latbn. ' 

This remainder (het'efore is nothing but a Tttm 
tiire of Alum and charcoal, Now as the Acid t' 
this Salt, which is the Vitriolic, hath a greater affi 
nity with the phlogifton than with any other fuB 
ftancc, it will quit its bafis to unite with the phtcA 
gillon oi- the coal, and be converted by tliat uni 
into a Sulphur. And this is the very cafe, 
which we have certain proofs in the operation fdl 
preparing this l-'hofphorLis : for when, after l' 
volatile principles of the oily matter are drawn i 
the lire is encrcafed, in order to combine clofen 
together tlic fixed parts that remain in the matraB 
that is, die Alum and the charred matter, we [ 
ceive at the mouth of the matrafs a fmall bldj 
fulphureous flame, and a pungent fmell of burnilju 
Sulpluir. Nay, when the operation is finiflied, w 
find a real Sulphur flickin;?; in the neck of the tri* 
trafs ; and, while the Phoiphorus is burning, it haa 
plainly a ftrong fulphureous fmell. It is therefofS 
certain that this Phofphorus contams an actual Sutl 
phiir 1 that is, a matter difpofed to take fire wjtf 
the greateft cafe. But though Sulphur be very ij^' 
flammable, it never takes fire of itfelf, without^ 
being either in contatft with fome matter thai is a 
tually ignited, or elfe being expofed to aconfiderabtd 
degree of heat. Let us fee then what may be tla 
caufeof its accenfion, when it is a conftituent ptf 
of this Phofphorus. 

We mentioned juft now that the Acid of the 
Alum quits its bafis, in order tp form a Sulphur 
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by combining with the Phlogifton of the coal- 
This bafis we know to be an earth capable of being 
converted into Lime ; and that it is aftually converted 
into Qiiick-lime by the calcination neceffary to pro- 
duce the Phofphoms. We know that new-made 
Lime hath the property of uniting with water fo 
readily, that it thereby contracts a very great de- 
gree of heat. Now when this Phofphorus, which 
is partly conftitticed of the bafis of the Ahira con- 
verted into Quick-hme, is expofed to the air, the 
Lime inftantly attracts the moifture of which the - 
air is always full, and by this means, probably, 
grows fo hot as to fire the Sulphur with which it u 
■ mixed. Perhaps alfo the Acid of the Alum is not 
totally changed into Sulphur: fome part thereof 
may be only half-difengaged from its bafis, and in 
that condition be capable of attrafting ftrongly the 
humidity of the air, of growing very hot likcwifc 
by imbibing the moifture, and fo of contribudng 
to the accenfion of the Phofphoms. 

There is alfo room to think that all the PhlogiRoi 
of the charred matter is not employed in the pror 
duftion of Sulphur in this Phofphorus, but that 
fome part of it remains in the ftate of a true coal. 
The black colour of the unkindled Phofphorus, 
and the red fparkles it emits while burning, fufficientljr 
prove this. The explanation of the accenfion of 
this Phofphorus, as here given by Meif. Homberg 
and Lemeri, is very ingenious, and in the mail) 
jufl: ; but yet, in my opinion, the fubjed deferves Ji ■ 
more thorough examination. 
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.:,^ , Nimwt.-UriiK amlyzed. 

PUT fome Human Urine into a glafs Aktrtt^ ] 
bic i let it in a water-batli, and diftill till drtftSfl 
remain only abour a fortieth pait of what you | 
in ; or clfe evaporate the Urine in a pan fet in l 
balneum maria till it be reduced to the fame qita^ 
tity. With this heat nothing will exhale but ;" 
iniipjd Phlrgm, fmelling howevci' like Urine. ~~ 
refiduum will, as the evaporation advances, 1 
come f'f a darker and darker mffet, and at laft a 
quire an almofl; black colour. Mingle this i 
duum with thrice its weight of fand, and diftill 1_ 
in a retort fee in a reverberating furnace, with tfe.j 
ufual precautions. At firft there will come ovcria J 
Kttle more infipid Phlegm like the former. Wheni 
the mancr is almoft dry, a Volatile Spirit will rifai 
' After this Spirit, white vapours will appear on ^- 
creafing the fire ; a yellow oily liquor will come o^, 
tritkling down in veins 1 and together with this fi- 
ouor a concrete Volatile Salt, which will ftick tQ 
ine fides of the receiver. At laft there will come I 
over a deep-coloured fetid Oil. In the retort thibfl J 

.,wiU remain a faline eanhy refiduum, which beingi 

"Sixiyiated will yield Ibme Sea-falt. 

ij'*: ' OBSERVATIO NS. 

'°'^: Urine muft be confidered as an aqueous Uquorl 
'-"■ replete with all the faline matters which are of noM 
ufe to the body, either for nourilhment or health ::l 
it is a lixivium of animal matters, prepared by xia-1 
ture for dilTolving and frparating from them all the" 
Brnieceffary Salts, It contains a very large^ijujintity 
•■■'.^•.> ■■■■•■ - ,, .'., ,,-.v II of 
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of almofl pure phlegm, which evaporaces with tho ' 
heat of a water bath. 

The refidue of the Urine, from which tlii& 
phlegm is feparated by tlie firft diftillation, chougU, 
thereby rendered confiderably thicker, doth tioj; 
coagulate, or curdle in the IcatHike Milk or Bloodt \ 
which (hews that it contains no parts analogous n : 
thofe of thefe two nutritious liqugis. Yet it conA ' 
tains oily and Jaline parts, difpoled like thofe of j 
truly animal matters i as appears from the Spiriti 
the Volatile Sale, and the Oil, obtained from ic by ' 
diftillation 1 which are, in every rerpeft, perfeftW 
like the fame principles yieldal by other anitnffl 
fubftances. But, if the animal that made thb 
Urine took in with its food any of t!ie Neucrfl \ 
Salts which cannot be decompounded by digeftiorfj 1 
that is, of thofe chiefly which confill of Acids ' 
and Alkalis, the Urine will contain, over ani 
above the other parts of that animal, almoft all the> < 
Neutral Salt that .entered into its body. Accordingly 
human Urine is replete with a confiderable quan- 
tity of Sea-falt, becaufe men eat a great deal of it; 
It is found, after the diftillation of the Urine, 
united with tlie caput mortuum left in the retorti' i 
becaufe, being of a fixed nature, it doth not rife j 
■with the volatile principles in diftillation, ,1 

Belides this Sea-falt, Urine contains another Salt ] 
of a fingular nature, which cryftallizes differently I 
from Sea-fak, In this Salt, according to Mr. Marg- 
graff''s experiments mentioned on the fubjeit of 
I'hofphorus, is contained the Acid netcflary to pro- 
dace the Phofphorus of Urine. There is reafon to 
"Aink that this Salt isa Sea-Ialt difguifed by the fac 

''^^natters with which it combines during its fl;ay in 

"^'I'thc animal body, 

VJ'-'.Mr. Boerhaave calls it t!ie Eftentiai Salt of Urine. 

^w If you defire to have it by itfclf, you mult evapo- 

cate 
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rate the Urine, with a gentle heat, to the confiftenri 
of frefh cream, filter it, and let it ftand quiet irti 
cool place. Cryftals will at length fhoot therein, 
and adhere to the fides of the vcffel. Thefe cryf- \ 
tals are the Salt you want : they are brown aad 
oily. If you defire to have them purer, you n 
diiiblve them in warm water, filter the foUition, 
fet it by to (hoot. 7 his operation repeated level 
times will render them clear and tranfparent. 
SchlofTer, a young and very promifing Chymift, ■ 
the laft who hath made any experimcnis on this c 
rious Salt of Urine. Thole who are defirous 
particular account of its properties may confiilt h 
dificrtation printed at Ley den in 175 J, as well it 
Mr. Mai^grafi^s excellent Memoirs printed amon^ 
thofcof the Academy of Berlin. ;ji' 

The chief refuk of Mr. Schlofler's experimenB 
is, firft, that this Salt may be obtained fromrecert 
Urine, and even in greater quantities than from [ 
trid Urine, and that too in very little timei feeiiM 
it cryftallizes in twenty four hours, after due e 
poration. 

Secondly, that this Salt is a Neutral Amrrvoniac 
Salt, confiiling of a Volatile Alkali, (which 
never be extrafted from it but in a liquid form, lilt 
that which is feparaced from Urine by the additi* 
of Lime;) and of an Acid of a very fingular ii 
ture, the moft remarkable property of which isil 
being fo fixed as to rcrift the violence of fire, a 
turn into a fort of glafs rather than exhale in ■^ 
pours. This is that Acid which, according to I* 
MarggrafT's experiments, forms the combin 
of Phofphorus when united with the Phlog 
The other properties of this fingular Acid are H 
principal objeds of Mr. Marggraff's enquiries. ,; 

It follows, in the thia1 place, from Mr. Schlofc 
Jer's experiments that this Acid, being combined 
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to the point of faturation with a common Vola- 
tile" Alkali, forms a true,' regenerated Salt of 
Urihe; and that, by this union, the nature of the 
Volatile Alkali is fo changed, that it cannut after- 
wards appear by icfelfina concrete form, but is al- 
ways fluid, like that which is extricated by the ad- 
ditament of lime. 

If Fixed Alkalis be mixed witTi frefl) Urine, they" 
immediately feparaie from it a Volatile Alkali j 
and if the mixture be quickly put into an alembic, 
and diftilled, the firft liquor that nfes is a Volatile 
Spirit : or elte a Volatile Alkali in a concrete form 
wilt rife firft, provided the Fixed Alkali made 
life of be not liquid, and the Urine be dephleg- 
mated. 

Herein Urine refembles other animal matters; 
for Fixed Alkalis produce the fame effect on them. 
This afibrds us good grounds for believing that afjl 
"animal matters contain a Neutral Salt of an Ammo- 
■niacal nature, which the Fixed Alkali decompolcs, 
as it doth all other Atnmoniacal Salts. Quick-Iimc 
alfo extrfcates from Urine a Volatile Alkali ftili 
more quick and pungent than that which is Se- 
parated by a Fixed Alkali, and which conftantljr 
remains liquid without ever putting on a concrete 
form: and this is another proof of the exiftenc^ 
of the Ammoniacal Salt above mentioned ; foj; 
quick-lime hath ju ft the fame eHccl on Sal-Ammo-i 
niac, as we ihall fee in its place. Mr. Sclilofler'^ 
experiments, compared with thofe now mendoned, 
feem to ftiew that the Urine contains fcveral dillimi 
forts of Ammoniacal Salts, /^ ' 

Of all the liquors which animals afford, UrinCi 
putrefies the moll eafily, and by putrefaiftion party 
with or forms the greateft quantity of Volatile AJ^ 
kali, iritibe diftiiled when putrefied, therecomeS" 
oiV^^ti&H Spirit impregnated y/iifi nlucli Volatijct 

L. .wiOiO-i ^i .■■.:; ' ' ■' Al- 
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Alkali i then an aqueous liquor, whicli Van 
mont afiures us is a medicine of wonderful efficj 
in diflblving the ftone in the bladder. When 
this water is come over, and the remaining mat 
is almoft dry, there alcends, on increafmg the fi 
a yellow Oi), together with a Volatile Salt. 

After this there rem?,ins in the retort a bladj^ 
charred earthy matter, containing a great deal cl^l 
Sea-falt, If this matter be calcined in the o] 
air, in order to confume its phlogillon, and 
afterwards lixiviated, all the .Sea-falt it contains t 
by this means be eafily Separated ; nothing but 
earth being left behind. This tafut mortuum cc 
tains alio the materials proper for form.ingKunckei' 
Phofphorus J and if, inftead of calcining it in th 
open air, it be urged with a violent fire, in clofe. 
veflels, it will yield a Phofphorus : but then a(| 
the precautions recommended on the fubjeft rf 
Pholphorus muft be ufed ; and, in particular, th^ 
caput mortmm mult be lixiviated before it be diP 
tilled, in order to free it from pan of the Sea- 
contained thtrein j becaufe too much of that i 
might defeat the operator, by not only melting 
felf, but melting alio the containing veflel duri 
die operation. 
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PROCESS I. 

ydaiile Alkalis reHified and depurated. 

MIX together the Spirit, the Volatile Salt, the 
Phlegm, and the Oil, obtained from any 
fubftance whatever. Put the whole into a large 
wide -mouthed glafs body, and thereto fit a head 
with a large beak. Set this alembic in a water-bath, 
lute on a receiver, and diftill with a very gende 
heat. There will afcend a Spirit ftrongly impreg* 
nated with Volatile Alkali, and a Volatile Sale in a 
concrete form, which muft be kept by icfelf. Then 
increafe your heat to the degree of boiling water; 
whereupon there will rile a fecond Volatile Spirit, 
fomewhat more ponderous than the former, with a 
light Oil that will fwim on its furlace, and a little 
concrete Volatile Salt. Proceed till nothing more 
will rife with this degree of heat. Keep by itfelf 
what came over into the receiver. At the bottom 
of the cucurbite you will find a thick fetid Oil. 

Into fuch another diftilling vefiel put the Spirit 
and Salt that rofe firft in this diftillation, and diftill 
them in the balnewn maria with a heat ftill gentler 
than before, A whiter, purer. Volatile Sale will 
fublime. Continue the diftillation till an aqueous 
moifture rife, which will begin to diflblve the Salt. 
At the bottom of the vefTel will be left a phlegm. 

Vol. II. C c wiili 
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with a little Oil Boating on it. Keep your Salt in ftl 

bottle well Hopped. 

OBSERVAriONS. 

In the analyfis of any fubftance ihat yields a Vo 
latile Alkali, this Salt is generally found in the re-1 
ceiver blended with the other priiKiples of the ' 
mixt; which, afcending from the retort in the form J 
of liquors and vapours, diffolve the Salt, m ax lei" 
moiften it, and render it very impure. So that, 
you dcfire to have it without any mixture, recourf 
mud be had 10 a fccond diftillation, in order to fc-fl 
parate it from the heterogeneous matters with whic 
it is confounded. 

It is of conlequence in this diftillation to ap|ll 
but a very weak degree of heat ; becaufe on t' 
depends the fuccefs of the operation, infomuch thatfl 
the Itfs heat you employ to fublime the Salt, th 
purer it will be. For, being much more volatile 
than any of the other principles with which 
mixed, it niuft evklentty rife by itfelf, if no n 
heat be applied than Is juftneccfiary to elevate itf 
fuch a heat being much too weak to raife the ( " 
and phlegm with which it is blended, 

Neverthelefs, whatever care be taken to govern 
the heat, it is not pofTible to hinder this Volatile 
Salt fiom carrying up fome pwtions of the prin- 
ciples mixed with it ; thofe, to wit, with whkrh it 
is moil clofcly united, and to which it hath by that 
means communicated a fliare of its volatility. For 
this reafon it requires a fecond reflification, which 
is performed in the fame manner as the former. 
Bur, feeing it is more volatile and lighter after the 
firft ictflification than before, being thereby freed 
from part of the heterogeneous matters with which 
it was loaded, a ftili lefs degree of heat muft be ap- 
plied in this fecond reflifitation. 
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The Oil with which the Volatile Salt is loadedj ^H 
I when but once diftiUed, is perceivable only by the ^H 



yellow colour and weight it communicates thereto 
becaule it is clcdHy united therewith, and in a pcr- 
ftidtly faponaccous Hate. This appeats from thS 
facility with which Volatile Salts, even the moft 
oily, difiblvc in wafer, without difirovering in -the 
iblution any feparation of the oily parts, and evert 
without giving it a milky colour. But, intheiecond 
reftification, this Oil becomes very perceptible; foi 
it then feparates, in a great meafure, from the Salt, 
and remains at the bottom of the cucorbite, floating 
on the phlegm, which is alio feparated from the 
Salt. 

The Salt is then whiter, more volatile, and purer s 
yet it is ftill far from being brougiit to the urmoft 
<Iegree of purity, even by this fecond re<ftifi<:ation. 
It requiics a third, a fourth, and even many more 
redtifications, to purify it perfeftly : every re<n:ifi- 
cation feparates from it fome oily particles : atld if 
you ihoiild rclblve to go on re&ifying till you can 
icparate no more Oil, there is reafon to think this 
Salt would be entirely decompoled i becaufe thcrt 
is neceflarily a certain quantity of Oil in its cooi- 
pofition, without which it would not be a Volatile 
Alkali. You muft therefore defift from reftifying 
it any further, when you iind it very white, and 
very light ; and fliut it up in bottles hermetically 
fealed. 

It often happens that Volatile Salts, though of a 
beautiful white after reftification, grow yellow after 
being kept fome time in clofb bottles. This is oc- 
cafioned by the Oil they contain difengaging and dif- 
covering itfelf by degrees. To remedy this incon- 
venience Mr. Boerhaave propofes to mingle the Vo- 
latile Salt ysu intend to purify with four times its 
weight of pulverized chalk, thoroughly dried, and 
even heated ; to put the mixture into a glafi alem- 
C c 2 tiSsi^j 
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bic, and diftill it with a gentle heat. By this means 
the Salt rifes exceeding pure and very white j becaufe 
the chalk abforbs moft of its Oil, and frees it there- 
from. Fie adds, that Volatile Salt thus purified 
may be kept a long time, and will retain all its 
whitenefs. 

If a Volatile Alkali thus purified be combined, 
to the point of faturation, with an Acid, fijch as 
the Marine Acid for inftance-, the refult of this 
union, asweftiall afterwards fee, will be a Sal Am- 
moniac, from which the Volatile Alkali may be 
feparated by the intervention of a Fixed Alkali. A 
Volatile Alkali that hath pafled through all thcfe 
trials will then be in the higheft degree of purity 
that Chymiftry can bring it to ; and appears con- 
ftantly the fame, from whatever fubftance it w^ 
originally obtained : which proves that if Volatile 
Alkalis, extracted from different vegetable and ani- 
mal fubftances, feem to differ from each other i _ 
fome refpeds, this can arife only from the heten>^ 
geneous matters with which they are mixed ; but 
that, at bottom, they arc all conftituted of one 
fingle principle, which is conftantly the lame, and 
exaftly alike in them all. 

It is of the laft confequence, on all occafions 
where a Volatile Alkali is to be diftilled in a con- 
crete form, to make ufe of fubliming veffels with 
very large necks, that it may have room enough 
to make its way to the receiver with eafe ; for other- 
wife it may choak up the paffage, and burft the 
reflels. 
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PROCESS II. 

Volatile Alkalis combined with Adds. Sundry A*n- 
tnoniacal Salts. Sat Ammoniac. 

ON a Volatile Spirit or Salt pour gradually any 
Acid whatever. An efFer\-efcence wit] arife^ 
and be more or lefs violent according to the nature 
of the Acid. Go on adding more Acid in the fame 
manner, till noeffervefcence bethercby excited, or at 
Icaft till it bcveryfmall. The liquor will now con- 
tain a fcmi-volatilc Neutral Salt, called an Ammo- 
niacal Salt ; which may be obtained in a dry form 
by cryftallizing as ufual, or by fubliming it in clofe 
veflels, after the fuperfiuous moifture hath been 
drawn off. 

OBS ERVAT ION S. 

Volatile Alkalis have the fame properties with 
Fixed Alkalis, fixity only excepted : fo that a Vo- 
latile Alkali muft produce an elFervefcence when 
mixed with Acids, and form therewith Neutral 
Salts, differing from each other in nothing but the 
nature of the Acid- in their compofition. 

It muft be obfcrved that the point of faturation 
is very difficult to hit, on this occafion ; owing pro- 
bably to the Volatility of the Alkali, which, being 
much lighter than the Acid, tends always to poffefs 
the uppermoft part of the mixture, while the Acid 
finks to the bottom : whence it comes to pafs that 
the lower part of the liquor is fbmetimes overcharged 
with Acid, while the upper part is IHIl very Alka- ■ 
line. But it is moft eligible that the Alhali fhould 
predominate in the mixture; becaufe the excefs of 
this principle eafily flies off while the moifture is 
evaporating in order to the cryftallization or fublima- 
tionof the Ammoniacal Salt ; which being only femi- 
C c 3 vqU- 



I 

I 



3^0 Elements of the 

volatile refifts the heat longer, and remains perfcdlly 

Neutral. 

If the Vitriolic Acid be combined with a Volatiia 
Alkali, and the mixture diftilled in a retort to dra' 
off the fiipcrfluous moifture, a liquor comes ovci 
into the receiver which fmells ftrong of a Sulphu- 
rtous Acid. Now, as the Acid of Vitriol 
b.econic& fulphureous, but when it is combined wil 
an inflammable matter, this experiment is one 
thofc which demonftrate that Volatile Alkalis coi 
tain a very lenfible quantity of inflammable tnatti 
This fame liquor taftes of an Ammoniacal Salt; 
which proves that it carries up with it fome of 
Neutral Salt contained in the mixture. The 
of this Salt, which is called Glauktr's Secret St 
jimtncmac, or Fitrialic Sal Ammexiac, fubtimes in] 
the neck of the retort. It is very pungent on ti 
tongue ; it crapkles a little when thrown on a red- 
hot Jhove], and then flies off in vapours. 

The Ammoniaical Salt iorrrKd by the Acki 
Nitre exhibits much the fame phenomena ; but itl 
requires greater care in drying and fubliming il, 
becaufc it hath the property of detonating all alone, 
without the addition of any other inflammable 
matter : and it will infallibly do fo, if too ftrong 
a fire te applied towards the end of the operation, 
when it begins to be very dry. This property c£ 
detonating by itfelf it derives ftoiii the inflammable 
matter contained in theVolatile Alkali which ferwes 
for its bafis : and ttiis is arwthcr demonflrative 
proof of the exiftence of fuch an inflammable mat- 
ter in the Volatile Alkali. This Salt is called Ni~ 
troHs AntHH/niacal Sti!:. 

With the vegetable Acids, that of vinegar for in- 
Ihiiice, is formed an Ammoniacal Salt of aXmgular 
paiute, and which can fcarce be brought to a drj, 
form. 
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A Volatile Alkali, combined to the point of fa- 
turation with tlie Add of Sea-fak, forms another 
Neutral Salt, which takes a concrete form either by 
fublimation or cryftallizacion. The cryftals of this 
Salt are fo very foft and fine, tlvit a parcel of it 
looks like cotton or wool. This is the Salt propt-rly 
called Sal Ammoniac. It is of great ufe in Chymil- 
try and in manufafliirt^s : but that which is dnily 
confnmeil in great quantities is not made in the 
manner alxsve mentioned. It would come extremely 
dear, if we had no other way of procuring it, but 
by forming it thus with the Acid of Sea-falt and a 
Volatile Alkali. This Salt, or at, leaft the mate- 
rials of which it is formed, may be found in the 
fuliginofities and foots of moft animal, and of fome 
vegetable fubftances. The greateft pari of what 
we iiie comes from Egypt, whete vaft quantities 
thereof are made. 

The method of preparing Sal Ammoniac in 
Egypt was not known among us, till MelT Lemaire 
and Granger, two of the Academy's correfpondents, 
gave in ieveral Mcinoirs in which that bufinefs is 
defcribtd with great accuracy, from tlicir own view 
on the fpot. Their Memoirs inform us that 
chimney-foot alone, without any additament, is the 
matter from which they obtain their Sal Ammoniac j 
that thofe chimneys under which nothing is burnt 
but Cow's-dung furnifh the beft Suoi. Six and 
twenty pounds of that Soot yield ufually fix pounds 
of Sal Ammoniac. 

" The operation takes up about fifty, or two and 
*' fifty hours. The veflcls in which they put the 
*• loot arc ballons of very thin glafs, terminating 
" in a neck of lifteen or Hxceen lines long and an 
•' inch in diameter : but they are not all o\ the 
" fame fize. The leaft contain twelve pounds of 
*' Soot, and the greateft fifty ; but they hit ihetn 
C c 4 *' only 
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*' only three quarters full, in order to leave room 

*' for the fublimation of the Salt. 

" The furnace, in which they place theie ballons, 
" confilts of four walls built in a quadrangular form, 
*' The two front walls are ten and the fides nine foot 
" long : but they are all five foot high and ten in- 
" ches thick. Within the quadrangle formed by 
" thefe walls three arches run lengthwife from end 
" to end thereof, at the diftance of ten inches afun- 
" der. The mouth of this furnace is in the middhj, 
" of one of its fronts, and of an oval form; twflt- 
" foot four inches high, and fifteen inches wide. . 

*' The ballons lie in thefpaces between the arched 
** of the furnace, which ftrve inftead of a gratetQ 
" fiipport tiieip. Four of them are ufually placedi 
" iri each interval ; which makes fixteen for ong^j 
" furnace. They are fee at the diftance of abouj 
" half a foot from each other, and fecured in their 
" places with brick and earth. But they leave 
*' about four inches on the upper part of the balloi^ 
" uncovered, with a view to promote the fiiblima* 
*' tion, as they alio do fix inches of the inferiour 
" part, that the heat may the better a<5t on thq 
" matters to be fublimed. Things being thus pre- 
" pared they firfl: make a fire with ftraw, whicl^ 
"they continue for an hour, Afterwards they 
" throw in Cow's dung ma(Je vp in fquare cakes 
" like bricks. (The want of wood in this country 
" is the realbn that they generally make ufe of this 
" fewel.) Thefe cakes of dung add to the vio-: 
" lence of the fire, which they continue in thi^ 
■' manner for nineteen hours ; after which they in- 
■' creafe it confiderably for fifteen hours more j and 
" then they fjacken it by little and little. 

*' When the matter contained in the veCfels 
■' begins to grow hot, that is, after fix or ieveii 
y- lipurs baking, jt emits a verythick and ill-fcentetJ 
" fmokc. 
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'* fmoke, which continues for fifteen hours. Four 
'' hours afcer that, the Sal Ammoniac is obferved 
*' to rife in white flowers, which adhere to the in- 
** fide of the neck of the vefleU and thofe who 
*' have the direction of the operation take care 
•' from time to time to pafs an iron rod into the neck 
*' of the b^lon, in order to preierve a paflage 
'' through the faline vault, for giving vent to fome 
" blueilTi vapours, which conftantly ilTue out of the 
*' veflel during the whole operation." 

From this liillory of the preparation of Sal Am- 
moniac it appears that Soot, and particularly the Soot 
of animal matters, either contains abundance of this. 
Salt perfeftly formed, and waiting only for fubli- 
mation to feparate it therefrom, or, at leaft, that it 
contains the proper materials for forming it } and 
that during the operation, which is a kind of dif- 
tillacioi) of Soot, thefe materials combine together 
and fublime. 

We flicwed, in our analyfis of Soot, that tliis 
fubftance yields by diftillation a great deal of Vclatile 
Alkali ; and this is an ingredient which makes at 
JealT: one half of Sal Arumoniac. As to the other 
principle of this Salt, I mean the Marine Acid, this 
alfo muft needs exifl: in Soot: but it is not fo eafy, 
to conceive how it fiiuuld come there. 

It is very true that vegetable and animal fubftances, 
the only ones that produce Soot in burning, contain 
fome portion of Sea-falt : but then this Salt is very 
fixed, and feems unfit to rife with the Acid, the 
Oil, and the fubtije Earth, of which the Volatile 
Alkalj is ibrmed. Therefore we muft fuppofe either 
that its elevation Is procpred by the force of the fire, 
aided by the volatility of the matters that exhale 
in burning ; or that, being decompofed by the vio- 
lence qf the combuftion, its Acid alone rifes with 
the other principles above mentioned. The latter 
^ee(iis probable cnougii : for though in the common 
operations 
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operations of Chjrntftry the bare force of firedoth^ 
Rot feem fufficient to dccompofe Sea-falc; yet thc^ J 
example of Sea-plants, which, before burning] 
contain this Salt in abundance, and whofe afhe^ I 
contain fcarce any at all, but are replete with its\ 
fixed part, that is, with its Alkaline bafis, feems t(^ 
prove that, when this Salt is intimately mixed with 
infiammable matters, it may bedeftroyed by bum-j 
ingi fo that its Acid (hall defert its bafis, and flj^J 
off with the Soot. -J 

Before the cxaift method of procuring Sal Am- 1 
moniac was known, if was generally imagined thaf 1 
the manufafturcrs mixed Sea-falt, and even Urine,' 1 
with the Sooc -, bccaide thefc two fiibflances contain J 
the pridciplts of which this Salt confifts. But, bt^'1 
lides that the contrary now certainly appears frOfrf I 
the above mentioned Memoirs, it hath been fhewn I 
by Mr. Duhamel, who hath pubJilhed feveral Me- I 
moirs and experiments concerning the compofitioft I 
and decompofition of Sal Ammoniac, from whichJ 
we have partly taken what we have already fajd otf 1 
this fubje(ft, and which will furnilli us with foilWl 
more curious obiervations ; it hath been fhewn, fl 
fay, in the firft of thefe Memoirs printed with tlwafl 
of the Academy for 1735, that the addition of 
Sea-ialt to the Soot, from which Sal Ammoniac iS 
to be extrafted, contributes nothing to its produc- 
tion, and cannot increafe its quantity. That alone, 
therefore, which was originally contained in the mat- 
ters that produced the Soot, enters as a principle 
into the compofiiion of Sal Ammoniac. We ob- 
ferved alfo, in treating of rheanalyfis of Soot, that 
Mr, Eoeihaave obtained from it a confiderable h 
quantity of an Ammoniacal Salt without ^ny ad(^ ^M 
tament. [ H^ 

' Sal Ammoniac is fometimes found perfefti^ '^ 
formed in the neighbourhood of Vulcanos. Thi& 
Salt is probably produced from the fuliginofitics of 
vegetable 
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vegetable or animal matters confumed by the 
of the Vulcano. 

Sal Ammoniac is often impure, becaufc it carries 
up with it, in fublimation, fome of the black 
charred matter which ought to be left at the botcom 
of the veflel : but it is eafily purified. For this 
purpofc you need only dilTolve it in water, filter the 
folution, then evaporate and cryftallize j by which 
means you will have a very white and very pure Sal 
Ammoniac. You may, if you pleafe, fublime it 
Qgain in a cucurbite and blind head, with a fire noc 
too brifk. Some of it will rife in the form of a 
Kght white powder, called Flowers cf Sal Ansmomac. 
Thefe Flowers are no other than true Sal Ammo- 
niac, which hath fuffered no decompofition 1 be- 
cauft the bare aftion of fire is not capable of fe- 
paracing the Acid and the Volatile Alkali, of which 
this Neutral Salt confifts. When you intend to 
decompcfe ic, you mufl: ufe the means to be men- 
tioned hereafter. 

Though Sal Ammoniac be only femi volatile, 
and requires a confiderable heat to fublime it, yet 
it hath the property of carrying up with it matters 
that are very fixed and ponderous ; fueh as metallic 
fubftances, and fome kinds of earths. For medi- 
cinal ufes we lublime therewith Iron, Lapis Hse- 
matites, the Copper in blue Vitriol, &C. and then 
it cakes different names, as Martial Flowers of Sal 
Ammoniac, Ens veneris, and other fuch denomina- 
tions, which it borrows from the matters fublimcd 

vhh It. 
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PROCESS III. 

Sal jimmoniac decompounded irf Adds. 

INTO a large tubulated glafs retort put ; 
fmaJl quantity of Sal A mmoniac in powder : fcl*! 
your retort in a furnace, and lute on a large ballonifa 
as in the diftillation of the fmoking Acids of NiSJ 
tre and Sea-fair. Through the hole in your retoi 
pour a quantity of Oil of Vitriol or Spirit of Nirr 
equal in weight to your Sal Ammoniac. An efFoi 
vcfcence will inftantly follow. The mixture ' 
fwell, and difcharge white vapours which 
come over into the receiver. Stop the hole in tltf 
retort immediately, and let the firft vapours pafi 
over, together with feme drops of liquor, whicB 
will diftill without fire. Then put a few coal 
into the furnace, and continue the diftil/ation* J 
with a very gentle heat ; which however muft \ 
increafed htllc by little till nothing more will com 
over. When the operation is finilhed, you will 
find in the receiver a Spirit of Salt if you made urf 
of Oil of Vitriol -, or an A^Jia regis, if Spirit 
Nitre was employed : and in the retort will be le^ 
a faline mafs, which will be either a Glauber's Sc' 
cret Sal Ammoniacj or a Nitrous Sal AmmoniacA 
according to the nature of the Acid ufed to decom- ] 
pound the Sal Ammoniac. 

OBSERFATIONS. 
Sal Ammoniac, which confifis of the Marim 
Acid united to a Volatile Alkali, is, with refpe^ 
to the Vitriolic and Nitrous Acids, juft the fame asiTI 
Sea-falt is with refpeft to thofe Acids; that is, the 
Vitriolic and Nitrous Acids, having a greater affi- 
nity, than the Marine Acid, with Volatile as well as 
Fixed Alkalis, will decompound the Sal Ammo- 
niac, by expelling the Acid from its bafis, and 
affumips 
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afluming its place, juft as they do with regard to 
Sea-falt. Moft therefore of what was faid concern- 
ing the decompofition of Sea-falt, and the diftilla- 
rion of its Acid, by the two other Acids, muft be 
applied here. 

We (hall only obfcrve, that, when the Acid of 
Sal Ammoniac is to be diftilled from it by the in- 
terpofition of the Vitriolic or Nitrous Acid, great 
care muft be taken to put but a very fmall quantity 
of this Salt into the retort; efpecially if the Acids 
to be added are concentrated : for, as foon as they 
mix with the Sal Ammoniac, a great elfcrvefccnce 
arifes, and tlie mixture fwells to fuch a degree, tliat, 
unlefs the quantity in the reton be very fmall, it 
may run over all together into the receiver. Ic is 
alfo proper to take notice that this operation admiK 
of but a fmall degree of heat, for two rtalbns; 
firft, becaufe the Acid of the Sal Ammoniac, being 
very eafily didodged by an Acid itronger than it- 
felf, rifes alfo very eafily -, fecondly, becaufe the 
Sal Ammoniac which is to be decompounded, as 
well as the Ammoniacal Salts which refult from its 
decompofition, are femi- volatile, and will fublime 
in fubftance if they be expofed to the fmalleft ex- 
cefs of heat. Moreover, the Nitrous Sal Ammo- 
niac would be in danger of taking fire and explod- 
ing, for a reafon frequently mentioned above. 

The Nitrous Sal Ammoniac may be decom- 
pounded, as well as Sal Ammoniac, by the Vi- 
triolic Acid. But, as the Nitrous Acid contained 
in the Salt is the ftrongeft of all Acids next to the 
Vitriplic, no other Acid but this is able to expell 
it from its bafis ; in which refpeft this Salt refembles 
Nitre. 

Inftead of employing the Acids of Vitriol and 
Nitre to decompound Sal Ammoniac, we might 
make ufcof Neutral Salts confiding of thefe Acids 
combined with metallic or earthy bafes : but then. 
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as ihis decompi^ition can not be effefted wJthouC 
a greater degree of heat, there is reafon to appre- 
hend that (bme of the Sal Ammoniac would be therer i 
by fublimed before it couJd be decompounded. 
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Sal Jmnoniac decompounded by Fixed alkalis. Vo-^ 
Utile Sail. The Febrifuge of Sylvius. 

IN T O a glafs alembic or retort put Sal Amrndt*! 
niac and Salt of Tartar pulverized and mixct" 
together in equal quantities. Set your veffel in I 
proper furnace, and immediately lute on a large T^M 
ceiver. A little Volatile Spirit will afccnd; andAj 
Volatile Alkali, in a concrete form, very whitfrfl 
and beautiful, will fubiime into the head, and corwijj 
over into the receiver, in quantity near two thW 
or three fourths of the Sal Ammoniac uled, Co 
tinuc the dillillation, increafing the fire by d _ 
till nothing more will fubiime. Then unJute ■ 
vefTels. Put up your Volatile Salt immediately irU 
a wide-mouthed bottle, and ftop it clofc with i 
cryftal ftoppJe. At the bottom of the retort, o 
cucurbite, you will find a faline mafs, which, being ■* 
diflblved and cryftallized, will form a Salt nearly 
-cubical, having the tafte and other properties of* 
Sea-falc. This is the Sal Febrijugum Syhii. 

t BS ERVJT IONS. I 

'' This decompofition of Sal Ammoniac is the i 
reverfe of that in the preceding procefs. In the 
.former operation it was (hewn that the Acid of Sal 
Ammoniac may be feparated from its bafis by ap- 
plying to that bafis a rtronger Acid : in the prefen " 
opsratioD, oa the contrary, ihs bafis of this Saltj 
feparai 
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feparated from its Acid by prefcnting to that Acid 
a Fixed Alkali, wherewith It hath a greater affinity 

than with the Volatile Alkali which ferves it for a. 
balls. 

The adion of Fixed Alkalis upon Sa! Ammo- 
niac is fo vigorous and fudden, that, as foon as 
thefe two matters are mixed together, the Volatile 
urinous Salt rullies out with great aftivity, even 
without the help of heat; fo that much of it wit! 
be loft if care be not taken to confine the mixture 
immediately in thofe vefiets by means of which it 
is to be difliiled. 

The Volatile Salt obtained by this operation is 
white, pure, and very aiftive; having been freed 
from the greateft part of its fuperfluous far matter, 
both by the union it had contrafted with the Marine 
Acid, and by the Fixed Alkali employed to fc- 
parateit therefrom. This Salt is fo quick and vola- 
tile, that if, on taking it out of the receiver, it be 
left a little too long sxpofed to the air, before it be 
put into the botde in which it is to be kept, a great 
deal of it will exhale and be loll. For the fame 
reafon care (hould be taken, while the velTcls ate 
unluting, that the vapour of this Salt do not ftrike 
the organ of fmelling, or be drawn into the lungp 
in refpiration 1 f6r it afFeiffs thofe organs fb power- 
fully, and makes fuch a quick imprellion on them, 
that the operator would be in danger of fufFocation, 
Yet it is of great fervice, when cautioufly fmclled 
to, for exciting the vibrations of the Genus Nervo- 
fitm, in Apoplexies, Fainting fits, and Hyflerical 
diforders. But it muft always be adminiftered with 
great caution j for it hath a corrofive quality, and 
is no lefs cauftic than a Fixed Alkali. This is 
proved by applying it to the bare fkin, and keeping 
it on by means of a pitch-plafler, lb th;it it cannot 
fiy off in vapours : for, as Toon as it begins to grow 
warm, it produces on the flcin a fmaiting fenlation 
4 like 
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like that of burning, attended with much paiiTi 

and in a very ftiort time makes an efchar like a cauf- 

lic. 

The Volatile Spirit, obtained in the decompofi- 
tion of Sal Ammoniac by a Fixed Alkali, derives 
its origin from the Phlegm contained in the faline 
nutters that are mixed together on that occafioi 
The moifterthofe maiters are, the more Spirit thi 
will be. This alfo is very aftive and penetratir_ 
But as it owes thel'e qualities wholly to the Volatil 
Salt diflblvai in it, the more of this Spirit conges off, 
the Icfs Salt will there be. 

If you defire to have much Volatile Spirit, a 
quantity of water, proportioned to the quantity of 
Spirit you want, muft be mixed with die Salts. Id 
this cafe the diftillation begins with a humid vapoi' 
which coagulates on the fides of the receiver into' 
concrete Salt, almoft as foon as it comes ov{ 
There rifcs afterwards an aqueous vapour, not 
faline or volatile as the former. This liquor di 
folves the Salt that was coagulated before ; and, 
the water added was in fuiEcient quantity, it i 
diflblve the Salt entirely 1 otherwife it will diffolvp_.] 
but a part thereof, and then it is certain that the 
liquor is a Volatile Spirit as ftrongly impregnated 
with Salt as it can be. The realbn why the liquor 
that riles firft contains a great deal more VoJatiJe . 
Salt than the other, in fo much that it coagulates 
and becomes folid, is becaufc the Volatile Salt riles 
in diftillatian much more eafily than water- 
In whatever manner the Volatile Spirit < 
diftilledfrom Sal Ammoniac, by means of a Fi 
Alkali, we always find at the bottom of the rel 
or cucurbite, when the operation is finilhed, a 
Neutral Salt compounded of tlie Acid of the Si 
Ammoniac, and of the Alkali ufed in the diftUli 
tion. If the Salt of Tartar be ufed, thii 
Neutral Salt will be pcrfcdHy like that produced 
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combining this Alkaji with the Acid of Sea-falc, 
to the point of faturation. The figure of the cryf- 
tals of this Salt, though much like that of die 
cryftals of Sca-falt, is neverthelcfs a little different. 
However, this Salt poflefles the chief properties of 
Sea-fak. It bears the name of Sal Fehnfugum Sylvit, 
becaufe that Phyfidan attribured to it the virtue of 
curing intermitting fevers. But its title to this vir- 
tue is very doubtful, atleaft in this country. 

If the Salt of Soda be ufed, inftead of Salt of 
Tartar, to decompound Sal Amtnomac, a Volatile 
Spirit and Salt will in like manner be obtained ; and 
the Neutral Salt left in the retort, after diflillation, 
ffrill be a true regenerated Sea- fait, perieftly like na- 
tive Sea-falt ; becaufe, as we have faid before, the 
Sale of Seda is of the lame kind with the natural 
bafis of Sea-falt ; and the inconfidcrablc differences, 
obfervable between the Sal hebrifu^um and Sea-falt, 
can be attributed only to fuch as may be found be- 
tween the Alkaline bafes of thofe two Salts, 
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PROCESS V. 

Sal /Immoniac decompounded ly MJorhent Earths 
aTtd Lime. The Vdatile Spin! ef Sal ^himoniac. 
Fixed Sal Ammoniac. OH of Lime. 

LET one part of SaJ Ammoniac and three 
parts of Lime flaked in the air be pulverized 
feparately, and cxpeditioufly mixed togetlier. Put 
this mixture immediately into a glafs retort, fo large 
that half of it may remain empty. Apply thereto 
a capacious receiver, with a I'mall hole in it to 
give vent to the vapours, if needful. Let your re- 
tort ftand in the furnace about a quarter of an hour, 
without any fire under it. While it {lands thus a 
great quantity of invifible vapours will rife, con- 
Voi-.H. -Pd denfe 
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' denfe into drops, grid form a liquor in the receiver, 
"■iThenput two or three live coals in yoiir'furfiace, 
'and gr-idualiy increafe the fire till no' rrjoVC lidiior 

will nlc. Now unluce your veiTfIs, taking all pOfTi- 
' Die care to avoid the vapours, and quietly pour 
"the liquor out of the receiver into a bortle, Which 
'you muft ftop with a cryftal ftopjile rubbed with 
■ emery. There will i^main, at the botroiTi of the 
^ retort, a white mafs, cronfifling of the Lime efn- 
"^ ployed in the diftillatlon, together "with the Acid 
""of the Sal Ammoniac : this is called Pixsd Sat Jtm- 
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i' ' In ourElemenls of the Theory, we expUhied 
J how we imagine that Lime and other fiibitatices, 

which, according to the Tabic, have, left affirtj'ty 
^ than Volatile AikaHs with Acids, are neverthelfefs 
, capable of decompounding Sal Ammohiac, ''by 
' uniting with its Acid, after expelling it' frorp its 
■'balis, which is a Volatile Alkali. To recapinllate 
'''ftur opinion TO two words : we conceive (h\s fortle- 
^'pend on the fixcdnefs of thetc earthy iirid metallic 
'-^dditaments, which enables them to refill: the'fotcc 
■' pf fire, and on the volatiliiy of the bads of'Sal 
'" Atnnioniac, which proves a great difadifantagd' to 
'' It wh';n it comes to Jlruggle, as it were, with thj>fe 
"fixed addiiiimencs, aided by a confiderable degree 

■'Hf hear. We fhall only obfervc that vv Sre flot 

'iifigdlar in this opinion, nor indeed 'did we'de- 
'"Jivcricas aTiewone-, that levera! modern Cnyhiifts 
' 'toncurr with iistlierein, and partiailarly Mr. Bamn, 
" Vhom we' have already mentioned mott^an 6ftce 

'bn the fiibjeft ' of Borax 1 and' who, we tliink, Was 
' the firft diat ever took particular notice of it' in 
' print, viz. in his MemoirS on Borax, commOnicated 
' to the Academy before the publication, of purEle- 

lii«nC3. For the explanation of this phcfibhiencn, 
. - ■ 2 - -- - -' tUete- 
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therefore, we refer to x^oCe Memoirs,. wJiich are 
aftually publifhed, and to what we have already 
faid on the fubjeft in our treatife above mentioned. 

Another phenomenon, which is equally finguiar, 
and curious, furniflies us with m:;tter for leveral 
reflediiions, and gives us occafion to relate, in few 
words, the refult of Mr. Duhamel's moft fagacious 
experiments and fpeculations tending to difcover 
the caufe thereof. The point under confideracion 
is the different forms and properties which tlieVoIatile 
Alkali affumes, when feparated from Sal Ammoniac 
by the means of a Fixed Alkali, and hy the means of 
• Lime. We know that the former is always in a 
concrete form, unlefs the mixture, .from which it 
is diftilled, be ahfulutely drowned with water ; and 
ihat the latter, on the contrary, is always in a, fluid 
iW).rm, and conftantly liquid j whatever meAod bc 
^^cn to diflill it. 

' ■ Some Chymifts imagine that the Volatile Salt of 
^ ,Sai Ammoniac appears in a concrete form, only be- 
caufeit ftill contains fome Acid ; whence they con- 
clude that the rcafon why no concrete Volatile 
Salt can be obtained by the means of Lime is, 
,, becaufe it abforbs all the Acid of ihe Sal Ammoniao; 
,^, which is not the cafe, they fay, with Fixed Alkalis. 
,;j^OthErs impute the conllant fluidity of the Volatile 
,.j,j!^pirit of Sal Ammoniac, obtained with Lime, to 
I ,ljve particles of fire which ihey fuppoie communi- 
„pied thereto by that fubftance. Mr. Duhamel 
jffljually refutes both thefe opiniqm, by proving 
..fioBi experiments that Fixed Alkalis are capable 
^-(rf" abIorbin§. as much Acid as Lime can, and even 
„^ore i and that, having been calcined as long and 
i^^h as violent a fire as Lime, they mutt contain 
_-.-j communicate as many particles of fire ;. if ,in- 
it be.poffible that the particles of hre IhonJd 
^,pf.vually be lodged, and continue imprifoncd, 
*-'^' . calcined fublUnces, as thefe gtndemen 
Dd 2 fup- 
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foppc^. Yet this is contrary to experience ; leeifl 
the Volatile Salt diftilled by the means of a F\x{ 
Alkali, though ever fo long and ever ia iVioJendi_ 
calcined, is always in a concrete form, and doct 
notrefemble the Volatile Spirit of Sai Air 
prepared with Lime. 

In order to throw the neceflary lights, on. iW 
point, Mr. Duhamel had rccoorfe to the only lOJ 
thod that can be depended on in NatUTal Philofophjl 
namely. Experiments. He accordingly madefevf 
of which rhcfc are the chief. 

Firft, he diftilled a Volatile Salt, by tho meaf 
of well deficcated Salt of Tartar and Salt of Soda-, 
and, urging the fire with great violence towards the 
end of the operation, he thus obtained a quantity of 
Volatile Salt equal to, or even exceeding, that of the 
Sal Atnmoniac he iitcd : whence he juftly concitidcd 
that, on this occafion, the Voijtiie Salt earned tip 
and volatilized fome of the "Fixed Salt. 

* Secondly, he found upon trial that the Volai 
Spirit, obtained from Sal Ammoniac by the ma 
of Jjime, appears in the form of a liquor, oril 
becaiife it is mixed with fome water which was coA 
tained in the Lime. Of this truth he had die i 
lowing decifive proof: having attempted to [ 
pare a Volatile Spirit of Sal Ammoniac with Lire 
which had not been flaked, either in ihe air or ^ 
water, he could no: obtain any Volatile Spirit ; or, 
at lealt, the quantity was fo fmall that it might be 
reckoned as nothing i and even that was wholly due 

•to the moifture which Sal Ammoniac necefEirily 
contains, together with that which Lima imbibes 

' from tlie air, if ever fo little expofed thereto. 

From thcfe two experiments Mr. Duhamet 
draws the following confcquences : viz- that the 

• Volatile Sdl* cannot be feparated from the Sal Am- 
■Ynoniacand fublimed, without carrying along iirith 
'It fume of the additament -which- fcrvct to «3nnGate 
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itV ur, inftead thereof, fome other body with whicli 
iti' 18 capable of uniting : that Fixed Alkalis have 
the property of being thus carried up by the Vo- 
latile Alkali, and fubliming with it : that the cale 
ii not the fame with Lime, which therefore cannot, 
lirficn alone, feparate and fubtimethc Volatile Alkali 
erf the Sal Ammoniac ; but becomes capable thereof 
when it hat^ imbibed any moifturey which join? 
with the Vd^tilc Salt, and rifes therewith in diftil-- 
lation. And hence it niuft be concluded, that; 
fedng the Volatile Salt carries up with it fome of 
the Fixed Aikili by the means whereof it is-fqiara- 
tMl, tt muft be in a concrete form ; what it cat- 
rics up along with it being dry. and folid : whereas, 
ithcn ic is diftilled with Lime, it camjoj: >but be 
iiauid, feeing it muft needs "he diflblved by th* 
moiftiire it gets from the Lime, wkhoiit which it 
would -Twt rife. ' ■ .' 

"But to what mult wc attribute thefe effefls pra- 
duced by Lime, fo difR:rent from thofe produced 
by Fixed Afkalis. -Are they owing to its quality of 
LiiTie ? or would it produce the fame, if it were only 
a met^ Abforbcnt Earth ? Mr. Duhamd hath.^ an- 
swered this qiieftion by a third fort of experiment. 
Hc^tried to decompound Sal Ammoniac, ahd to fe- 
parate its Volatile Alkali, by a 'pure Abforbent 
Earth, without miking any water .with it, or calcin- 
ing it. . ■ ■ . 
*i ■ For this purpofe he made ufe of Chalk v and liis 
expCTirnent fucceeded. Sy means of this ad,8ita- 
ment'he dccompoimded Sal Ammoniac, and by the 
experiment obtained the lights he wanted. The 
Volatile Alkali, being extricated by the dry but uii- 
talclned Chalk, rofe in a concrete form, as with 
f bced Alkalis i and in like manner carried up with 
it feme of the earthy additament. The fame Chalk 
when calcined, and converted into Lime, product 
(lie very efTe^t of Lime on Sal Ammoniac. It is 
D d 3 thetfe- 



tijcrefore from calcinarion alone that AbforbcnE 
Jplarths derive the property ot retaining ob^inately 
fjie Volatile AlUali, and preventing its Suhllrnatioa 
py, refufing to rife witli it as Fixed Ali^aiiido. 
( Though thcie ingenious experiments cvidet^tly 
fiirnifli us with grcut lights for difcovering the 
ijaule of the foiidity or fluidity of the Voianle Air 
iuli, when feparated from Sal Ammoniac by dif- 
ferent additaments, as they fuiiy determine feveral 
preliminary qucllions immediately relating thereto, 
yet they ftill leave us, in ibme nieaJure, at a lofe 
with regard to the chief poin:. For we do not yei 
|tnow why I'lxed Alkalis and Abforbcnt Earths, 
which, in all Chyroical tryals, ftiew that they have 
^rtainly as much fixity as Lime, are carried up 
by the Volatile Alkali, while Lime rcfifts, infiead 
f)f rifing with I: as thofe other fubftances do, ob- 
jlinatdy retains it, and even fixes it in Coipe nicftj 
iljre, fo tliat it is impoflible for it to Cjblirne. TJbis 
queftion, in my opinion, depends on the *J«ory^ 
^imci nor can we hope to refolve it, in its fy^ 
extent, till we get a t'uriher infight into the nature 
fif that fingiilarlijbftance than we have at prefent 
■ . On this ftibjcct, however, Mr. DuhameJ hath 
J^fFered fome conjectures founded on the known pro- 
giertiis of Lime, and fupporced by experiments. 
,1' Lime, fays hp, is an ear*h freed by calcination 
.*' from almoft all its humidity, almoft all its Acid, 
**■ and ail the fat.it contained; whether that fat 
^'. came from fome animal parfs, as is thtjCafcof 
.** thofe (lones which conlift of fhellsi or whether 
.*' it were a bituminous fat,, as njay happen tp ;t)c 
^' the cafe with fome others : this fubftance is 
^'* withall acrid and liery ; it is very greedy of moi^ 
.Jl* tuxe, and imbibes it when expofcd thereto*. H 
3*' ftbforbs Acids, and retair(s,il^ern i^ongly^y ,af\^ 
^.V laftly, it unites ^vitji I'af .^ijaiteis, .an(j,tl>fjsgnMb 
^' piakes a.kind of foa^j," ..,, , „ , 
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'■■^•^IP thefe properties arc vcrifitd by experimenta ; 
iilid therefore Mr. Duhamcl thinks he hath a right 
to'fey, that Lime ads not only on the Acid of Sal 
Ammoniac, but a!fo on the fatty matter which 
illways accompanies Volatile Alkalis, anJ is effenrial 
to their namre ; and therefore it decompounds them. 
Of this Mr. Duhamel gives tlie folloM'ing convin- 
cing proof founded on experiment. He took fomfc 
Volatile Spirit diftilled with Lime, and abftrafted 
irfeveral times from a ftefh parcel of Qifick-Lime. 
The quantity of the Spirit diminiflied fenfibly every 
time -, and the Lime was at laft fo replete with fat, 
that the Vitriolic Acid, when poured thereon, be- 
came very fulphureous; and moreover, when cal- 
cined' in a. crucible, it emitted a very perceptible 
tirieil of burnt greafe, ■ '' 

' Indeed Fixed Alkalis are aljb capable of abfbrb"- 
ing and retaining fat matters; but not near fo 
ftrongiy as Lime : becaufe thefc Saks are never en- 
tirely freed from that which tliey contain originally,; 
whereas Lime fccms much poorer, and abfoliitely 
void of any oily matter. -:'■ ' 

On thefe principles Mr. Duhamel refolvcd tq^ try 
if he could not obtain a Volatile Alkali in a 'don- 
crete form, by diftilling the Volatile Spirit from 
Lime brought nearly to the, condition of a Fixed 
-Alkali by imbibing a portion of fat matter. V/ith 
this view he diftilled a great quantity of Volatile 
Spirit from a little Lime, and aiftually obtained a 
(mall portion of Vo!;itile Jr'alt ; becauJe the great 
qoanrity of Volatile Spirit had, in fbmc meSfure, 
faturatcd the I ,ime with fat matter. 
"' Mi:. Duhamel tried alio to brirtg Lime back to 
tftfr' condition of a pure Abforbcnt Earth, to de- 
Atkitie it, if ! may ufe the term; in 'order to try 
whether he could not by this means make it produce 
ihfe'-'f&tie effeft as Chalk. For this purpolc he lixi- 
vjattd fonie Lime four months fucceffively, pouring 
J' D d j» every 
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everyday frcih vvarer on it, and removing- that -Q 
the preceding day. rogether with the crydailie 
drullvs'liich-always tbrincdon it; and aUt;r leaving tf)i_ 
Lime t\io ycaus in tlic lliade, he applied it to. S^^ 
Ammoniac. It produced a moderate quantity <^T 
Volatile Salt, which was very traniparent, "" 
recmed to be cry(l:alii7ed. in cubes, rhus we i 
Lime rendered very like Chalk. Yet it was prej 
arrid on 'the tongue, and the VblatUe Salt, obtaJni 
by its means, was more difpoled to run iiuoa I 
quid than that . Icparated by Chalk : which- ihei 
that thLs Lime ftijl retained Tome part of its ibra 
chdrafceri and thai its transformation was tiot:coi 
plcrt. 

To conclude what relates to the Volatile AIlc 
o{ S:\] Ammoni.c, it only remains that we f^Ttfl 
w6rd or two of that portion ot the earthy ■ or-iaBjf 
KJditament, which, though fixed jn its nature, 
blimes ncverthclefs with the Volatile Alkali, •', 
gives 'it a roncretc form. 

Mr. Diiliamel, who, in every fubjett that hff 
handles, omits nothing wordiy of attention, made 
frveral otEer experiments,- with a view todtfcover 
whether or no the Salt of l^artar and the Challfv 
carried lip by the Volatile AiUaii be truly volatiU; 
and whether or no there be fuch a flrift union 
traced between, the Urinous Salt and thefe fi; 
fubflances, that the whole refiilts in what i 
Concrae Vokiile Sali -, or if tliole fixed fubfti 
be united but ruperficiaily with the Urinows Satt^- 
which only carries' them up along with iifclf in fu • 
blimation, as Sa! Ammoniac carriesup fcveral very 
fixed metallic matters. 

The refuk of the experiments made by Mr, 
hamel for this purpofc is, that the fixed fiibftai 
carried up by the Volatile Alkali of the Sal 
moniac are aftiiaily volatilized; that they maki 
as it were,' OJ15 wiiole with k; and are fo doft' 
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cortiblhed therewith,' tlwt al'moft all the inoEt.effi- 
ciit?iciits' means of fcpararing fixed from volatile 
imtfers are urrlucccfihil wirh regard thereto. No-, 
thing, for tnftancc, is fitter to feparate a yoTatilc' 
fubftance from a .fixed one, r|ian to mix fhe cbrn-' 
pound with a great quantity of water, and co diftlU. 
ihe whole "vvith fiich a degree of hcit js fhaTltic 
cxaftly ■ fiifftcieht to elevate the volatile part.* In 
this manner Mr.' Puliamer treated Volatile Alkalis" 
replete with Fixed SaTt ind witli Chalk ; but tJiough 
he applied no more tlian thegentldft degree of heat ; 
rifiy, expofed His mixture' to' the air only,, fearing 
left he fhould make the' heat tb'o (li-ong if' he'uftii, 
fire-, yet the fixed part, which the Vohtjlc Salt Iwd 
carried up with ir, continued rtill united therewith i 
fo t^at tfie whofc paffed over in diftillation, or was 
diffipated by evaporation, without leaving any thing 
fiiid at the bottom of the rt/fel. , ' , ^ 

He alfo juftly looked on Acids as an.efFcdtual 
means of procuring the feparatron or deconipo^tipn 
fiewas in tjueft of. ' We know that, with the Vola- 
file Alkali, 'they form Ammoniacal Salts, which, 
though they are not fo light as th'e Volatile Alkali, 
fublirrte ncverthelefs with a moderate heat ; and that, 
on the contrary, the fame Acids, with Fixed Alka- 
lifor Abforbent Earths, form" Neutral Salts, which 
refift the violence of fire. On this principle lylr. 
Duhamel poured Acids, to the point of fatur.itioji, 
upon Volarile Alkalis containing much Fixed AlkalL 
of Chalk. But this experiment fuccedcd no better 
iSiin the foregoing -, for the mixture being put to 
diftill, fublimed wholly in Sal Ammoniac. Indeed 
a litde fixed matter was left at the bottom pf the 
retort; but the 'quantity thereof was too fmall to, 
ftierit notice. 

At laft,' the only way Mr. Duhamel could think 
ef, for Icparating from a Concrete Volatile Alkali 
tite fixed-parrs which that Salt had rendered volatile. 
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was tocxpofeitto the air, covered with a bit 
gauze only 1 but in its dry ftate, without diifolvii 
it in water. The Volatile Urinous Salt was by ti 
means difilpated ■, having deferred the fixed part,7 
which remained at the bt«tom of the bafon, ant^ ^ 
being expofed to the fije, retained its fixed nature.; 
But it took more than a year to eEFed this fepan-j 
tion 1 nor are we fure that it was complete : for k 
is not certain that all the fixed part was leit behini 
and that Come of it was not dilTipated with the Vi 
latilc Urinous Salt. 

1 his volatilization, this kind of metamorphol 
of a Fixed Alkali and an Abforbent Eaith into' 
Volatile Alkali, is a very curious phenomenon, ai 
deftrves to be confidered by the beft Chymifts, 
We fliall finilh our obicrvations on the decom] 
tion of Sal Ammoniac by Lime, with fome 
tions on the nature of the caput mortuum that 
mains after this diftillation. 

This rcfidiiijm is only Lime impregnated, 
not faturatcd, with the Acid of Sea-fait. If 
diftillation be urged at laft with a violent fire, 
caput morcuum will be found formed into a m; 
which fecms to have been half melted. Thiimi 
ter is a kind of Phofphorus, and emits light in 
dark, when ftruck with any hard body. Mr. Hoi 
berg was the firrt who dilcuvered it to have 
property. Having caicioed, and melted tOj 
in a crucible, one part of Sal Ammoniac 8n< 
parts of Lime, with a defign tp fix that Salt, 
obferVed the mafs remaining after the fulion to hi 
the property juft mentioned. 

Lime, thus impregnated with the Acid of 
Ammoniac, is very improperly called by the natrie' 
of Fixed Sal Ammoniac. This compound aitraifts 
the moiLiure of the air, and even runs wholly into- * 
liquid, if it be impregnated with rrtuch Acid, 'i* 
hath almoft all the properties of Fixed AlkaJi 
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Practice o/" Chy mistr y. 4,1^ 
This liquid is called Oil of /j'me, for the fame r«- 
fon that deliquated Salt of Tartar is called Oil cf 
fariar. 



P R O C E S S VI. 

Volatile Alkalis combined ivith Oily matters. A Vo- 
latile Oily Aromatic Salt. 

PULVERIZE and mix together equal parts' 
of Sal Ammoniac and Salt ot Tartar : put the 
mixture into a glafs or ftone cucurbite : pour on it 
good Spirit of Wire till it rife half an inch above 
the matter. Mix the whole witha wooden fpatuk -, 
apply a head and a receiver, and diilill in a fand- 
batb, gently heated, for two or three Iiours. A 
Volatile Salt will rile into the head -, and then the 
Spirit of Wine will diftill into the receiver, carrying 
with it a portion of the Volatile Salt. 

When nodiing more will come over, ht your 
veflelscool 1 then imluce them, feparatc the Volatile 
Salt, and weigh it direflly. Return it into a giafs 
cucurbite, andfor every ounce thereof add a dram 
and a half of Effentiai Oil, drawn from one or 
more forts of aromatic plants. Stir the whole witH 
a wooden fpatula, that the Efience may incorporate' 
thoroughly with the Volatile Salt. Cover the cu- 
curbite wit!i a head, fit on a receiver, and, having 
luted it exactly, diftill in afand-bath, aa before, witfs 
a very gentle heat. All the Volatile Salt will rife,' 
and (lick to the head. Let the fire go out, and 
when the veflels are cooled take your Salt out of the 
^^d. It will have an odour compounded of its 
QWB proper fmell, and the fme!l of the Efience with 
wllith it is combined. 1 his is an Aromatic Oily Salt.. 
Iftll ibiflfp aibmUc ftt^ped cjofc wlthacryftal ftopi-^ 

■ T B S E R- 
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The dcfign of this' 'operation is to moorporate aikf 
unite an Oil with a Volatile Alkali. In ordfcr to 
pi iep a re.it for receiving the Oil andcombining morie 
eafily therewith, Spirit of A\'Mn(rrs*i33tHlh tHc'BiP 
tillation of the .Volatile Salt intended for this pur- 
pofe.. This Salt hath the property, as was ihcwn in 
the . preceding operation, to carfy up with it part of 
the lubilances with which it is diftiUed. On this 
occafion, thert:fqre, it is impregnated, .w'uh. a little. 
of the Spirit of Wine ; and this Spirit, which con- 
taia$.in itfelf an oily niatter, and is the folv^tof 
Oil^ cannot fiil to facilitate tKe'unLbti of the Oil 
vith tlie Volaule Salt, as it ferves for a' niedium Hyc^ 
tween them. Yet it inuft not 6(f cbnfidered as a flfe- 
ccflary:One. A Vglatiie Satt"^ 'jTubiffned with ^ Safe 
of Tartar alone, would alfo Very readily take, tip 
auy Oil. with whic*h:it ftiould' be; ^diftiUed." ;Wc 
haveTtcn tLatVolatile'AlkaJis "^te o/i^inallv impfeg'- 
natcd .with . much . Oil, . which' " is radically* dilfedlv^ 
in thera ; and cohrccjuently they hffveii great aflihity 
with ,t"hat: ilibitatice; " So that if we diftill rhtrh 
with Spirit of AVinc, .It thebeginniiig'br thisojie- 
■j-atio;!^ y^^ do it not out of ifiiy neteftity, but only 
with .a view to accelerate . or facilitate^ the intended 

• ■-••J.. I- I'fi I -.'.I ^ s • ' • 
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jpondcrous than the Spirit. 

If the Spirit of' Wine ufed in this difHllatlon be 
very aqueous, it will diflblv^e the Salt as it comes 
overj and will reduce it into a Spirit: but if, on 
the contrary, it be well dephlegmated, the Volatile 
Alkali will remain in a concrete form, and will not 
be diffolved in this firft diftillation. 

If you defire to have the Volatile Salt entirely 
. diflbived in the Spirit of Wine, though highly de- 
phlegmated, 
8 
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phlegmatcd, it miift Joe repeaEcdly diftilled a greac 
number of tiroes with the fame Spirit ,of Wine : 
for, diough the fmall quantity of Spirit of Wme,- 
with which it unices ,in the firft .diftiiladon, be not 
capable of reducing it into a liquid, yet, as it takes 
i^. more 'and more every time it is diftilled, itdif- 
folveSi at lallr, and then witli the Spirit of Wjne' 
forms a fluid that appears perfei^Iy homogeneousj 
TiK Volatile Alkali is nov7 rendered confiderably 
milder by the uninp. thus contrafted, arid is accord-: 
ingly called the Duldficik Volatile Spirit cf Sal Am- 
msniat:. : 

When welldephlegmatcd Spirit ofWine is'mjxecj 
with a, Volatile Spirit of Sal Aminoni4r, perfcdiy 
faturated with. Volatile Saic,_tbcfe two liquors to- 
gether immediately form a white opaque coagu^m. 
iJut for this purpofe.you muft not ufe a Volatile 
Spirit diftilled with Limej for then the experiment 
will not ruccccd. 

This coaguium does not ftem to be the eiTeil of an 
intimate union between the two fiibftanccs mixed 
together, like that which rt-fults from the union of 
a Fixed Alkali with an Oil. It hath jufl: now been 
ftiewn that Spirit of Wine and a Volatile Alkali 
do not readily unite together. I believe the effeft 
rather depends on this, that Spirit of Wine hath a 
greater affinity than the Volatile Salt with water; 
and tlierefore the Spirit, which ought to bepcrfedly 
dephlegmaced, attracts the water wherein the Vola- 
tile Salt was diflblved, which thereupon recovers its 
concrete form ; and being at that time mixed with 
the Spirit of Wine, it keeps that Spirit locked up 

,among its parts, and hinders it from appearing 

;,1f«^Ch its natural fluidity. 

u,n What confirms this notion is, that t\it coaguium, 
which at firft feems to make but one whole, foon 
fcparates into two parts, whereof one, which is 
iblid and nothing but the Volatile Salt concreted, 
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lies at the bottom of the vcfici j and the other, 
which IS -fluwl-, -cannot iKrmifefcen fbrany thing but 
theSpiritof Wine, which, beingdil'engagedfrom the 
partTcks of Salt, recovgrsthe form ot a liqi^, and; j 
being the iighteflr, floats over the Salt. Vet thefe ] 
two fubftances, though now verydiftin<5t from each 
other, are not fo pure as before they were mixed 
together. The Spirit of Wine hach diflfolvcd a 
little trf" the Volatile Salt i and, on the other hand, 
the Volatile Salt retains a Httto of the Spirit of 
Wine. They may indeed be perfeftly united and 
blended with cacii other, by the method above de- 
^.Jvered -, that is, by being frequently diftilled and 
cohobated together, till they form one mixt ; but 
.jlhen that mixt will be in a liquid form. 
,'• The firft time this mixture is diftilled, a great 
.ideal of Volatile Salt rifes firft, which is very fit to 
■>tfnite with an Eflcntial Oil, and fo to,bema(fc;a, 
'*Volaxilc Oily Aromatic Salt. -.iiiriBA 
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perlatus *— i. 175, 

Diftilled Verdegris ii. 318. 

Vinegar — - i. 121.- 

£03 Dome 



122 I N D E X. 

Dome of a Furnace ■ 

Dry way of parting Metals ' 

D^ing Varnifli -— 

Dulcined Acids 



Volatile Spirit of S^ Axxunoniac 

"E 



u i8o. 
i. 56, 

I US- 
i. 116. 
ii. 413. 



tvth 



fufible or vitriiiabk 
unfufible or unvitrifuUc 
^^forbent 



calcinable ^od imcalcinable 
£gg^ analyzed -- 

^J^icity of air 

flement^ of fiodiea 
lixirs 
(jxietic Tatfir 

Wine 
£mpyreu9>atic Oils 
]EJBndfioni V/Bgetablc 

Animal 
^Inaipel 

Blue 
JBns Vmeris 
!l^ifrom Salt . — 

Jlfffnti^ Pll^, fii Oils, 
jl^end^ Salts 

of Vinegar 
of Wine 
of FleOi 

^Kxpreflc4 jjWJjH^Sa of plants. 



1. S- 
i. 6, 38, 

ibid. 

I- 7. 
i. 38. 

ii* 366. 

i. 2. 

— ii. 266. 

i. 126. ii. l6y Z2, 296. 

— ^ ii. 16, 22. 

■ « I IM.. ■ - 1. lOo. 

— • i- I39« ii» io3« 

— "• 334> 368. 

i. 69. 
ii. 76. 

ii. 395- 
i. 259. 



of Animals 



.Exprcffed Oils 



F 

f alfification of Elftntial Oils 
Fat, Animal — 

Fat Oils by expreffion " 

by decoAion 

attenuated 



I, 137* a. 91. 
ii. 311. 

i- 137- 
ii. 361. 

i. 136, ii, 91. 

i. 142. 

i. 136. ii. 94, 97. 

i. .138, 142. ii 14c. 

ii- 99- 



ii. 148. 
i. 142. ii. 364. 

i. 136. ii. 94* 
ii. 128, 
ii. 107. 

Fai; 



I N D, E. X. 



Fat Lute - 

Febrifuge of Sylvins' 
Fetment, or Yell 
Fermentation 






.'kixm 



Vinous or ^piritimjis i. 1 1 i.J:'a^'^tti' ajj* 

300, -]o4. 
ii. "327. 
i. 108. 



} 



[ 



Acetous i. 11 

Putrefaflive 
Fetid orEmpyreumatic Oils 
Fire, Element of — 

how applied ■ 

naked . 

Fire-place, of a Furnace 
Fb(ed Nitre — 

•y Sulphur of Antimony 

"t Sal Ammoniac 

FIrfh analyzed 

Flints 

Flowers — ■ 

'• ' of Antimony — — 

•" ' of Regius of Antimony 
■T**' of Sulphur 
•O" of Zinc — 

:^ of Benzoin 

'■'; of Sal Ammoniat 

MartiaT 
nuor, of an Ore 

aqueous of a Salt 
Fluxes — 

Foliated Salt of Tartar 
Forge ■ — ■ — 

Forged Iron — 

Fulgoration, in cupelling 
Folmination of Nitre — 

Furnaces their conftrudtion 
Reverberating 
Mehing — .- 

Cupelling 

Lamp-heat - — 

Forge-heat — 

.^Furnace- Calamine 
^- . E e 4 



cTiedtcd 
"7. 



I. 179. 
i. 180. 

"': 30f 
8. u. 19, 

II. 416. 
ii. 90, 

ii. 35*. 

i. 38. 

»■ '73* 

i- "- 44- 

Itt 

\. ii. 60, 

ii. 20D. 

ii. 395. 

ibiil. 

i, 147. 

i. i3o. 

, 62, 320. 

ii. 314. 

i. 190. 

i. 64. 

I. 323. 

1. 30. 



.96. 

190. ^ 

i 
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I N D E X. 



Glafs ~ 

of Lead •— 

of Andmofiy — 

- of Bifmuth — -«- 

of Zinc 

Qhuber's Salt ....^ 

GoliJ . 

' ' rdined by Cementation 
imitated 

Golden Sulphur of Antimony 

Grain^ in Salt-petre working 

tn'ovilUjOr G ravel fg 

Gj^t^n Precipitate 

V' ' Vitriol 

\ • . fluid 

Quaiacum Wood analyzed 

Guilis. ~ 7- 

• » * ' . analyzed 

Gtim Refins ' 

"Gypliim 



]. 6. 

i. 72, 389, 

i. 84. ii. 21* 

1. 92* ii. 49* 

lu 6 1. 

i- 35) 224, 282. 

i. 49, 149, 295. 

h 34^- 
' i. 94* ii. 67. 

i. 90. ii. Sy ^1* 

— - i. 242- 

. . 11. 273. 

i. 8o, 

1, 66) 148. 

u 369. 

-r ii. 168. 

i. 107.. 

ii. 21^. 

ii. 219. 

i. 223. ii. 119. 



H- 



Head, of an Alembic . i ■ 1 , . 
• , filind-head --- 

Heart-cburn , ■' 

^|Ieat, reverberated, melting, ^rging, 

Uepar Sulphuris — :— - 
Hoffman's Anodyne J^^ineral Lijjuor 
\ Honey analyzed 



.1. 171. 
i. 174. 

"• 341* 
lamp- heat, &c. 

* i..J79- 

\, 27- 

ii. 251. 
ii. 213. 



ley Oil of Vitriol 

. In&rrial Stone 
Infiifion 



Ink, iympathetic . • 

Iron -— 

red-{hire and cold-fhire 
pig-iron made malleable 
converted into Steel 



nr 



«• - 



i. 24, 228. 

. h 53, 33S' 
ii. 240. 

ii. 51. 

i- ^3> ^^S^r 358- 
I. 361. 

i. 360. 

i. 64, 364. 

Juices 
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JuiccjS by cxprdEon j * of plants i. 136. ii. 91, 21 3* 



of animals 



1. 142< 



K 

Itcrmes Mineral ._ ■ i, 9J. ii, ^3* 

Killed .Mercury „ , i, 404, 

L 

Laboratory^ of a -furnace —....^ i. i8o*' 

LacCakis, i ' L 39, ii. 277. 

Sukhuris ■ i. 28. 

Lt^is infernalis .:— - - i. 53, ^jfi<: 

Calaminaris — ^ - i. 95, 157. ii* 57*^ 

purified — « . u^ i^ 

Lead ..^ — i. 71, 153, 379; 

White --- . ^ i. 123. li. 322* 

Lees of Wine — — ii. 271, 273^; 

Libaviiis, his fmoking Liquor i. 81,- 378tf 

Limey. Lime-ftone " . i. 38. ii. 277; 

,flaked in the Air . ■ ■> j ■ i. 40, 

Lime water __ i, 38. ii. 277, 280, 

Liquelcent Salts * ■ ■■ i. 23. 

Litharge _ — . -^ i- 7i» 3^9^ 

Liver, of Sulphur i. 27,97. 

.of Antimony ^^r- . !• 39* ii* I5« 

• of Arfenic . . ■ i. 99. 

Luna corned ■ ^— fc- i. 34^ 339, 341. 

JLunar cryffals . . _ ■ i. ^3. 

J-u^es , — . ~ i. 197, 1 98* 

■....-• ;■ . M : 

^Maceration of plants — — - ii.- 13 j, 

Magfftery — — i, 28,. 48! 

of Sulphur • i. 28, 

. of Bifmuth ■ ■ ■' i. 93. ii. 50. 

of Coral, Pearl, Crab's eyes, &c. ii. 3^7. 

of Lead ii. 325, 

Magnefia i. 246. 

Malt; Malting, Malt-liquor ii. 222, 231. 

.Adanna — — - ii. 217. 

^arcafites ■■ v t i. 145. 

Maiched Wines mn"^ ii« 226* 



^ 


^H 
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^1 


Materia perkta — i. 86, 


ts. ii. iijj^B 


Mairafs , 


i. ilfy^^^ 


Mercury — i. 7; 


, ISt> 395- ^H 


revivifiei! from Cinabar — 


83. ^H 


obtained from Lead ■ 


'- 39^ 394.. ^H 


Mercuriuf pracipitatui per ft — 


i. 7R, 40O--* ^H 


<iukis 


82, 4.13: ^m 


vita — i. 




Mercurial Earth ■ • 


32. 49s^^| 


Metals — — 


>• *>f^M 


perfeS and impcrfea 


i'47> 49t^H 


Metallic Subftances - — — 




MUk i. 143- > 


' 1°;. 33|t ^1 


Minerals 


>'. '*p H 


Mirium — — 




Moift way of parting Metals 


i. 56! ^H 


Mortar — — 


4-3' ^H 


Mother-water 


. 240, 24si^H 


Muffic — — 


tgot^^^M 


Muft 


u. 2idi^^H 


Miiftard-feed analy«d . 


■7?) ^M 


N 


1 ■ 


Neck of the Alembic — " 


i. 171. ^^ 


Neutral Salts 


j. 19; 


h:ivmg Lime for their bafis 


■■ 43- 


Arfenical i 


''■r.^|- 


of Vinegar with abforbeiit Eatths 


Nofc of the Alembic 


i. ,-& W 


Nitre 


i- 29, 23* ^ 


its bafis — — 


i. 24? H 


fixed or alkalizated i. 30, 


247- ii- 87- 


quadrangular — — 


i. 35. "t- 


Kitrous Salts with an earthy bafis 


i. 29. 


with Lead 


i- 394. 


with Mercury _ 


i. 406. 





.iu 


Obi&a of Chymiflry . 


Ochre — - 


'•■H- 1 


Oila, in general —— 


i. lb . ^ 


Mineral . — 


i. >4-'M 


Vegetable 


i. 10 . ■ 


■l 


OU^^^I 



I N D E 2 


:. - 
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PiIt,Anitoil -^ 




1. 109. 

i. 168. 




— 


Fat, by cxpreffion — 


i- »; 


|6. ii. 94- 


by decoflion — 


-^ 


ii. 12S. 


Effcntial by expreflion 


— — 


ii. 97. 


by diftillation — 


ii. 


130. '74- 


per defanfim 
reaified 


— 


ii. .38. 


_ 


ii. 144- 


falfificd — 


■«. 


ii. 143. 


Oils fired by Acids — 


— 


ii. 149- 


Oa of Vitriol ■ — 


— 


1. 24. 2281 


Icy . 




Oii-Vami(h — 


— 


i. 1:6. 


oa of Tartar pff dtlfqulum 


— 


i. I2S. 


of Lime — 




ii. 401, 


of Sale — 


- 


1. 281;, 


of Mercury — 


— 


i. 403- 


of Amber, VolatUe 


_ 


Ji- ^"A: 


of Eggs, by cxpreffion 
of Myrrh per deliauium 


— ii. 


■ 366. 36»- 


_ — 


11. 368. 


Ores — 




i. 145- 


prpiment — ' ' ■■ 


i. 100, J 


157. U. 73. 


P 

Panacea of Mercury — 


,. 


i. 82, 416- 


Pancreatic juice 




. ;• '44- 


Pvting Pxocefs, in the humid way 


1. 56. 33'- 


in the dry way 


— 


1. 344. 


Pearly matter 


1. 66, 


89. ii. 19. 


Pdican 




i, 173. 


Penny-weight — 


— . 


1. 74. 


Petrdeum 


— 


i. los.- 


Philofophic Wool — 


— 


."• 9J- 


Spirit of Vitriol 


- ■ ■ 


11. j8. 


Phlogifton — 


— 


i. 9. 


Phofphorus of Urine i. 34, 103, 


104, 261'. 


ii. 177, 17S. 


Hombci^'s 




ii. 410. 


Pig-iron — 


— 


i. 64, 360. 


Plafter 




ii. 1J3. 
i. 7S. 


Plumbum cornium 


____ 


Point of Saturation — 


— 


1. 20. 


Pomphoiix 




i. 94. 


Potential Cautery - 




i. 48. 

Powder-. 
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Powder- Blue 
Precipitant •^- 

Piecipitation 
Precipitate of Sulphur 

of Gold, purple 
Precipitate, Red 

Greea 

Yellow 

White 
Pre cipitilted Jqua Foriis 
Princ^s's Metal 
Principles of bodies 
Principle of Odour ' 
Proof <tf Spirit of Wine 
Pulvts Jlgaroth 
Purification of Nitre 

of Spirit of Nitre 

of. Spirit of 'Salt 

of the Sedative Salt 

of Silver by Nitre 

PyriUi " " 

Yellow 

White .1 

Cppger-coloured 



C^adrangiiiar Nitre ■ i i. 35^ 28/. 

Quartatioa ^ V 57» SSI- 
Quartz .. " i- ^47* 
Quick- lime — — i. 29* 
Quick-lilver, fee Mercury. 



Rabel's Water i'«- 243. 

Rape, of grapes ■ "• 3^^* 

RarefeSion of Air ■ i- 3' 

Rcaificatipn of Oils i. 108. ii. 144. 

of Volatile Alkalis -^ i. 132- 

Reaified Spirit of Wine i. 1 1 3- 

Reducing, a metal — — *• 4^- 

' Reducing Fluxes ■ i. 62. 

Rdining Gold and SUvc? i. to, 72, 88, 342. 

*c&2ctf SaJt-pctrc ^^ *t^- 




f I ^: n & z. -oaA 


Asfi^ij emh -^^^-"^SH 


.m f?lx -^i^n-- .• -■Jt^it4»mB^ 


/fefrigcratory ■ vj;-!..."/ ■ >*■•»» 'fc- T^. -^^ 


isgeperated Tartar i. |M^; i»{.V)H,, 314 
^ogi^filers pf a furnace )fc*^= •.•> ^ti';-; i. i3i 






,ji^uju» . — ■ ..1^146 




of Antimony — i- 83,'iiS- ■!'■ 2 




pure, -01. per fc I go 




jiuihmetais , i. 309. ii. 5 




of ^rfem? , -..,_4rT.,,,, j. pifij.' ii, 80 




-. of Cobalt ■ ^™,-,;^, J ^ L.tpJ: ii. 75 




e^ips . ^-- — i, ip^. - ii.*^ 199 




jkKpitation of MeuU- ■_ .■<;«, 46 




!«^i? r-'-^r' t;'wig»v!.--'i'T'T- ' ■'■ ' 1-174 




.,., Englifl. , i. ,7^ 




tubulated .: h- ■;->'. ui . '— « 1. 176 




, Reviyify a Metal ■ -n ■■ 1 i. 46 
Roaftjng pf an Oce i. 145 






Rodidle Salts .- ;.■ ,1 284 




,SoIi?l . -=i — :i. i .TT- it. 196 




Ruby of Arfeok- Bwrrt'. ; u, 73 












.^mbfrinejuices of -Plants aliased Mi. 217- 


paffrans of Mars — i, tj, 68, 367, 368- 


Saignette'a.Salt i. r26. ii. 182 




Saline Sgbflances, io general i, 14 




.<aliva - . .■ ■ ~ i. 144 




: ,&1 Ammoniac j, 130. ii. 391 




I . Native — H. 394 




i ■'. iwith Vinegar ~ ij, 390 




■ *|. Nitrous — i. 131. if. 390 306 




i .r. V4ttiolic, orGlaube^fccret ibid 




B ' ,1 Catharticum amerwa- ' '■'• ■ i, 259 




W .1 I^doiius — . i. 25, 254 




^^if»p>mSyh!i -^^j^^^j^j-. 36. ii. 398, 401 






1 Pttychrejum — - 1. 230 




1 Saifup i. 17, 20 




1 SatuTT^i i. 123. ii. 323, 321 




L. Et6 ^^^ 



^% r ff' I? E x. 






It 


Sei Sedai'ivum 


i. 


36. 


Salt of Amber, Vokiile 


ii. 


205, 


2d$f ^^1 


; of Benzoin, Volatile 




ii. 


zS^ ^H 


of Colcothar 




i. 


23PF ^H 


common, or Sea-falt 


i. 


35. 




Eptbm 




i' 


^59* S 
41. ^H 


^ of Lime ^_—l 




^9.. 239. 


240.^^^H 


Qyietii^ or Sedative; i.'^l'j: ^-ii— 




36. 


2sa^^H 


of Soda, or maritime ptanta i. tify. 


141 




283.^H 


of Pearl, Cor^I, Crab's-eycs, &c. 




ii 


3>7* <^H 


Rochello i. 


126 


ii 


ii2. H 


of Tartar 

.>■.- of Urine, which produces Phofahorus 
.4Us, Neutral 




i. 
i. 








19. ^H 


.i\\ with Lime for their bafts — 


^ 






,v, with Arftnic 


i. Q 


. i 


-|;r ■ of Vinegar with Abforbcnt Earth's 


l 


iza. ^^M 


,•-, . Nitrous with Abforbent Eatths 






■ '?■ ^H 


.A; • with Lead 




i 


394> ^M 


.Bi with Mercury —^ 




i. 


4^7. H 


- , 1 from Excrement — 
ms. Urinous Volatile — 




ii 


371* ^H 




i 




Ammoniacal _ i. 


^31- 


ii. 


389. ^1 


EfTential .. i. 


157 


. i 


91. 


Glauber's, Artificial —~~ . 




35. 


279. 


Native 




i. 


22+. 


.^j-: .Saignette's i. 


136 


ii 


28 a. 


^j Sylvius's Febrifuge i. j6. 


ii. 


398. 


+Sl- 


; , , , Tacheniua'8 ~ i. 


141 


11. 


186. 


. Samech of Paracelfus 




. ii. 


'.%: 


Sand-bath — — 




i. 


, Saturation — — 






. 20. 


Scoria 




L 


1+6. 


Scorifiers — — 


_ 


i. 


■77- 


Scorification wUhLcad - — — 




i. 


,1: 


Sedative Salt - 


i. 


36. 




25 


ii. 


119. 


Semi-metals 




• p 


, 83. 


Serum of Milk 






334- 


of Blood 




ii! 


3JO. 


Silver i. 5Z, 59, 149, 2 


97. 


3'S. 


335. 


Cat/flic 






i- S3' 


i 






aivec^J 


L 




^ 


.M 



r INDEX. 


..1 


Silver rendered very pure 


i. 340. 1 


SlaVcd Lime 


i. 39, 140. 


1 Smalt - - 


li. 74, 76. 


Smoking liquor of Libavius 


i. 81. 


Soap . - i. 


104. ii. 114. 


liquid 


ii. 120. 


Staritey's ■ — 

Metalfic 


ii. 166. 


ii. 124.- s 


commoiit ufed in Medicine — 


— 121. ■ 


Soluble Tartar i. 


126. ii. 28B. T 


chalybeated — 


ii. 288, 289. 


Sgot of Wood, analyzed 


ii. r92. 


of Cows dung yields Sal Ammojiiac 


ii. 391. 


•pint of Vitriol 


i. 54. 234- , 


Philorophic 


■i. iS. J 


Sweet 


li. 2SI. a 


Volatile of Sulphur — 


. 26. ii. 230. J 


of Nitre — 


i. 32- 


Smoking • i. 


32, 152, 408. 


Sweet or dulcified i. 


iig. ii. 25i. 


purified 


. . ■• =56. 


Bezoanic ' — ^ 


1. 85. 11. 41. 


of Salt — — 


— i. 31. 


Smoking 


ibi9. 


' ■= Sweet or dulcified i. 


120. ii. 261. 


- concehtratcd — — ■ 


i. 286. 


of Wine i. 


113. ii. 227. 


Tartarized 


i. 115. 


dephlegmated 


ii. 228, Z31. 


of Verdegris • 


ii. 330. 


Spirit Varnifti — — 


i. lis. 


Spirituous Fermentation 


. III. ii. 320. 


Spirit, Volatile, Urinous 


i. 130. 


Spiritus Reitcr tif plants i. 


139. ii. 126. 


Spoutof the Alembic ■ 


i. 171. 


St«! - 


i. 64, 364. 


Stedore 


i- 367. 


Stibiatcd, or Emetic Tartar i 


126. ii. 296. 


Stum . — — 


ii. 221). 


Sublimate, Corrofive 


i. 81, 406. 


Sweet 


i. 82, 413.- 


-Silgar* _ — 


ii. 217. 


a of Lead i 


123. ii. 322. 


1 V'-i' 


Sulphur 


^bb-^^^ii^^klk^^^^ft^ 


^i,^.^ 
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fcilphur. Mineral . i. 2(5/ 

• cxtradled froifi the pyritcS, &c* i. 214. 

Native i. 216I 

faSitious " -^i— T 236. ii. 113, 

of Antimony, golden i, 50. ii. 5. 

feed ■ iL 19. 

Sweat — — h 143. 

Sweet Sublimate " i. 8:^, 413. 

■ - * 

Tachenius's Salts . ■■ * i. I4i, ii. 786. 

Talc — .— 1.223- 

Tartar i. 123, 137. ii. 230, 271, 274. 

Emetic .*« — i. 126. ii. 29^ 

Regenerated — i. I22i ii. 314, 316. 

Soluble ; i, 126. ii. 276. 

TarUrized . i. 126. ii. 283. 

Stibiated ■ ■ ■ L 126. .ii. 296. 

Vitriolated ^ *—— i. 25, 224. 

Tartarized Spirit of Wine ■ i. 115. 

Tempering of Steel . i. 64, 365. 

Terra damnata ^ * . — i. 140. 

Foliata Tartari ^ . i. 122, I25«- ;,ii. 316. 

T«fts . ^ . : ..^ ' u 177. 

Tin , — ,«• 69* JS3j 370- 

Tinfture, of Salt of Tartar . . ii. 233; 

of Mars with Tartar \— i— jli. 2gg. 

of Copper — ii, 2ig^ 

Tinilurcs, yegetablc •« ^ ii. 263, 266* 

Tin-glafs .— ^ — i. 92. 

Tin-plates , . i. 70. 

Tombac — . . ; -r— i. 94. 

Touch-ftonc ■ ' ■ j. 346. 

Trituration — • — i. 139. ii. 99. 

Turhith Mineral . i. 80, 402. 

Turpentine analyzed ^— ii. 1 96. 

Tutty — — • ii- 59- 

"Orinc ' -^ . r— ^^iMS* 

Urinous Spirit and JSalt ^— - i. 130. 

V V 






ViA'. y 



Vajwur-bath \' 

Varii.ih 

Vegetable Salt 
Vcrdegris — 

Vcnhitlion — 

Vintgat - 

dinilW 
concentrated 
analyzed 
Vinous FcrmemaTion i. iii. li. 2Zo, 224. 

Vitriol, Blue i. 61, 148, 213, aijj, 35^. 

Green 1. 66, 14^, 3ri, 223. 

White ■ __ i. 95, i2j. Ji. 68. 

extracted from the Pyrites i. aio. 

of Lead — i. 392* 

VJtrioIated Tartar ^ i. 25, 224, 254, 257. 



.78- 

I. 115. 11. 2[>6* 

i, ,(*6. ii. 382- 

Kfti^ ii. 319. 

'^ ■ ii- 8i»- 

.-vU*. , '■«'■ 

0. 11. 282. 300- 

i. I2|. 

li. 304, 312. 

ii. 3 off- 



Vitriolic Acid 

concentrated 

Volatile Spirit of Sulphur 

Urinous Spirit and Salt 
Spirit of Sal Ammpniac 
Oily Aromatic Salt 

■w 



1. 23; 
'•. 233- 



Wattr — 

liaril 
Waler-batlj — 

Waters, odoriferous — 

diflilled 
Wax from plants by decodior 
Wliey — 

analyzed 
Wliitc Arfenic — 

■■•' ' Lead 

'^ ■■ Vitriol — 

Precipitate 



— . ■• 4- 

II. II9> 

i. 178- 

— ii. 12S- 

ii. 13d. 

ii. 128, 215. 

ii. 33*- 

■I.. 345- 

■ 1. go- 

J23. ii. 323, 32:6- 

i. 95. ii. 6S- 

i. 407. 

White paint for Ladies — ^ s — ii- jo- 

White of an Egg analyzed ' ii. ^66- 

Wines — — i, Ii2. ii. iio, ajt- 

matched — — ii. 225* 

concentrated — « — '~- ii. 306. 

Voi.IL Ff Wine 
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wine lees — — . . ji. jvj. 

Wool, Philofophic ■ ., "i. SV 



.^ -. 



Ydk of an Egffj analyzed — *r- ii. 76S. 

Ycllo^V -^fua tortis ■ i, 32. 

AiTcnip — -r- . i. oj^. 

Pr^i[5itate i_— i. 81. 

Ycft, or Ferment — — . Ji. 325, 

'ZaSVe — : — . ii. y6. 

^^^^ r. , '^ ^- 93> 156- "• 57- 

purified — . ii. 6^. 



FINIS. 



E R R A T A in Vql. II. 



V 



32. 1. t}. d^le very, p. (4. I. €. from bottore^ for ./2nr read 

q;an^ y% 74* I. %, ior gatbtrttz^ adherg, p. 98. I. 4. for pro- 

duos read product, p. 99. 1. x, for Extrj^s reaa Extra3, p. 15?. 

'}. hrfty for ,/i><z;^ read bonejf-comb. p. 171. 1. 13. fron^ bottom , for 

'fbifdo itad it does, p. rt»." It Jf: for the very read alfo'ttret* p. J91. 

.|, 14. for eat through read eat- boles in. p. 193. 1.^19. for refaain 

scad continue, p. xij. I. laft, for jm^ road /rif^ p^ ^^14^ 1. ic. 




-tead will make, p. 275. h-laft, for bad'ttsA have. ^\'ifjfA. 

.1. and S* for <iv9i(/e/ read *wiH. p. 177. 1. 13. foif eaut is read and 
ftii, p* «86..1* ^ from bottom, for ^ 4cids read ^ «/{ /^b^ Jcids.m 
p.'s87. 1* 1^ for Galuber^s read Glauber's, p. ^Ti.'!. 8. from bot- 
lort, revL^Jfreigtk'^^iif* p. 3io-*^» 17. for Lerpeir rtzd Lemeri, 

J>, 3»V»J« l?«:dtle^?7/, p, |i4.*i,-T. for ufes rtRi\ e^plo/i. p. 356. 
J«o. fpr /jr/^^ rtzAfi^eS* p. 357. 1. 1. for>& thatrttid and tbere^ 
fore, ibid. I. 8. for /c^ accouttfbere ^'{Ztf9t. reSid Mr dccountof if* 
|bid T. 10, Mc together, p. 368^1. «• dele /i>^. ibid.l* 23. re^ 
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